Control of polynomial dynamic systems : an example by Dutertre, Bruno & Le Borgne, Michel
HAL Id: inria-00074479
https://hal.inria.fr/inria-00074479
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Control of polynomial dynamic systems : an example
Bruno Dutertre, Michel Le Borgne
To cite this version:
Bruno Dutertre, Michel Le Borgne. Control of polynomial dynamic systems : an example. [Research
Report] RR-2193, INRIA. 1994. ￿inria-00074479￿
IS
S
N
 0
24
9-
63
99
appor t  
de  r ech er ch e 
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET AUTOMATIQUE
Control of Polynomial Dynamic Systems: an
Example
 	

,   
N˚ 2193
janvier 1994
PROGRAMME 2
Calcul symbolique,
programmation
et génie logiciel
 	


 !"$#%&!(')+*-,&./
#
021436587 9:3<;<=$1";<1<=?>A@<BDCFE4G6=$HJIK=L0)7M14NK56=O>>
PRQTSVUWQYX[Z)Z2\6]_^a`<X[bdcfegb"hFiAZjkSVbmldnVeo\Vp[qgQTSVUVQfX[Z)ZX[rTlmS[st\r8U$u\solv\KbmSVUWldcflm\b
PRQFSwx\rzy8{}|Y~8%
8X[qgqkSVQTr6A\KQF\cTg\QfcTg\ts%]gV%^wXsAlm\QKW[%^a]VqXUV\h
[[W<olvh8qX[qk\QKqgQT\hF\sArThMrTg\X[qgqgbmldcXrFlmSVs)S[(XbvUW\jgQfX[ldc8rF\cTgsgldnWeg\hKrTS2rFo\tcfSVsArTQFSVbRS	X
AlmhfcfQF\rT\\W\sArthTihTrF\Z/<g\)hFiAhFrT\ZlmhA\hYcxQFlmj\eohFlmsgU g¡£¢"¤¦¥¦§pRX:gXrYX©¨£ªS[«JbdX[sgUWeX[UW\V¬8s
\nWeXrFlmSVskX[b<Z2SgA\b}lmhrFg\s­\bdXjSWQYX[rT\¦­`4SVsArFQTSVb4SVjVwf\cfrFlmV\h2X[QF\®\f¯gqgQT\hFhT\°X[hlvsAVXQFldX[scx\X[sk
QT\XVcTXjglmbvlmr±i­qgQTSVqk\QFrTlv\hS[trTg\/Z2SgA\b±D`4SWsrTQFSWbM\nVekX[rFlmSWsghXQF\/hFiAsArFg\hTlm²\°eghTlvsoUX[bmUW\jgQYXldc
rTSSWbmh³RldA\XbvhpAVX[QTlv\rFlm\h6X[sk2qoQFlmscflmqXb¦UV\sg\QYX[rTSVQTh
´)µA¶¦·F¸z¹kVºR[­»6lmhfcfQF\rT\t¼RW\sAr6½AiAhFrF\Z2hpk`4SVsArFQTSVb±pAP¾SWbmisoSVZ2ldXb¿®\rTgSgAh
ÀdÁÂÃÅÄ±ÆÇ ÂÃÈÊÉmÄ±Ë±ÌfÍ
ÎFÏ¾ÐfÑÒfÓVÔ"ÐfÓÕÓÖÐf×ÒfÑØÙ¦Ú[ÛÖÜÝ±Þ±ßdÛÖàdÑ4ÐfágâAÐfÚVã[ÐfÚgØäkåfæVÒfçzØèé[ÞêÞÅÝTÑ$ë¦ìíxî<îäï	Ø[Ù¦Ú[ÛÖàêÝFã<ð"ÛÕÚVåã[Ðfç
ÎTÎFñdÏ¾ñêèò:ØVókÒfç<ô[éVßkã[ÝRõ¦ÝFÒfé[ÓÕÛÖÝöégØY÷øfîùíRÏ"Ý±Ú[ÚVÝTß¾ókÝFã[ÝFúWØûÞ±ÒfÚVüFÝ
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 t$ 
## !¾®!" #%&#8! 
	#K!.
	2,'	
#8,#%&./
#
µ µ­ `4\)QYX[qoqSWQFrzqgQgu\hF\srT\VpX®rTQYXV\QFhegs\f¯g\Z2qobv\Wp¦b XqgqgbmldcX[rTlmSVsA\rF\cFosgldnVeo\h2X[bmU$u\x¨
jgQTldnVeo\h2X[e­cfSVsArFQSVbm\ \hTiAhFr\Z2\hX°u\\sg\Z2\srTh2AlmhYcfQT\rFh \2hFiAhTr\Z)\\hFr24u\cxQFlmrXbÕX[ldA\2 e
bdX[soUX[UW\/g¡£¢"¤¦¥¦§ p	egs-bdX[soUX[UW\)ªSVr2A\/ASVsgs<u\\hcfSVsKcfe-qkSVegQ)bm\hXqgqgbmldcX[rTlvSWsghrF\Z2qghQgu\\bK\r
4u\V\bmSVqoq(u\X®b FF½A¬¬ qXQFrTlvQA\2cf\rTrF\ \hYcfQTlmqgrFlmSVs"p¾egs/Z2Sg \bv\/u\nWeXrFlmSVsosg\b4qSWbviAsgSWZ2ldX[b¦\hFr
SWjgrF\sAe¾g»8\h<SWjVwf\cfrTl £h( \McfSWsrTQ!SWbv\8hFSWsr6XbmSVQFh4}u\#"sglmh<\s)rF\QTZ2\K  lvsAVXQFldX[scx\}\r6$ XrFrT\lmUVsXjglmbvlmrgu\V
 \hu\nWeX[rTlmSVsghKA\tcfSWsrTQ!SWbv\%hFSVsAr<SWjgrF\sAeg\hM\segrFlmbmlmhYXsr<A\hKSWegrFlmbmh(XbmU$u\jgQTldnVeo\h³kld4u\XeA¯¾pAVX[QFlu\rgu\h
\r8U$u\s<u\QYXrF\egQThKqgQFlmscflmqXeA¯¾
%°¹k©·Y'&(µ/½ ihTr\Z)\h)X u\ \sg\Z2\sArFhKAlmhYcfQT\rFhp¦`4SVsArFQSVbm\Vpg¿°u\rTgSgA\h8qSWbviAsgSWZ2ldX[bm\h
 	


 "!	#$ !&%')(+*,.-
/# 
5m
m6 m3
m2
m1m4
3 1
24 0
c
c
c
c
c
c5
6
4
7
c1
3
2
0¾lmUWegQF\V³A<o\t`<X[r<X[s®¿®SWeghF\%qgQFSWjgbm\Z
1 2 t$$  	<4
<g\KcfSVsArTQFSVborFg\SWQFiS AlmhfcfQF\rT\6\W\sAr}hTiAhFrF\Z2h43±»M¼	½65RlmsArFQFSgAekcf\jAit8X[Z®XVAUW\}X[s7SWsgXZ lvh
jXhF\ SVsêSVQFZ®X[bkbdX[sgUWeX[UW\h(Xs2XegrFSWZXrYX98mV;:Fg»K¼$½)X[QF\%Z2SgA\bmbm\jAibdX[sgUWeX[UW\h}S[W\Q6X "sglmrT\
XbvqoX[jk\r=<4\XWcT-\bm\Z2\srStrFo\:X[bmqgXj\r2QF\qgQF\hT\sArFlmsgU-XqkSVhThFlmjgbm\\W\sAr4<g\jkX[hFldccxSVsArFQTSVb
qgQTSVjgbm\Z lmhrFShTegq\QFAlmhF\X»M¼	½jAi lvsoglmjglmrFlmsgU:cf\QFrYXlms-\V\srTh2lms­SVQfA\QrFShfX[rTlvhö£iXcxSVsArFQTSVb
SWjVwf\cfrTlvW\zUVlmW\s2jAiXsgSVrTg\Q<bdX[soUVeXUV\>8m"?$:ö
<olvh"qX[qk\Q$qoQF\hT\sArFh}XsXbvUW\jgQfX[ldc$X[qoqgQFSAXVcTtrTS6hTlvZ)lmb XQ¾cfSVsArTQFSVbAqgQTSVjgbm\Z)h»M¼	½tXQF\4Z2SgA\bmbm\
eghTlmsgUg¡£¢"¤¦¥¦§pgX%gX[rfX¨êªS[«bdX[soUVeXUV\,<êQFSVZ rTglmh}A\hfcfQFlmqgrTlvSWs2lmh}A\QFlmV\)X[s\nWeXrFlmSVskX[bgQT\qgQF\hF\sA¨
rfX[rFlmSWs2cX[bmbm\XKqkSVbmiAsgSVZ)ldX[bVAiAsXZ2ldc$hTiAhFrF\Z:V`4SWsrTQFSWbvbm\QTh}X[QT\6rTg\s2hTiAsrTg\hTlv²\)eghFlmsgUzX[bmUW\jgQYXldc
rT\cTgsgldnWeg\hR<o\Z2\rTgSglmhzX[qgqobvlm\rFS®rTg\A@ÖcXr_XsZ2SVeohF\ ¦\x¯oXZ2qgbm\zlmsglmrTl Xbmbvi)lmsrTQFSgAecx\/lms
8m]$:F
<o\qX[qk\Q)lvhSWQFUAX[sglm²\­Xh£SWbvbmS[«<hÊ½A\cfrFlmSVs°]/jgQFlm\fªi-A\hYcfQTlvjk\h®rFo\\f¯X[Z)qgbm\,<RhF\cxrFlmSVs
qgQT\hF\srTh6g¡ê¢¾¤¦¥¦§zXsKlmrFh"eghF\4rFS8Z2SgA\bA»M¼	½<hF\cfrTlmSVs6lmsArFQFSgAekcf\hRqSWbmisoSVZ2ldXb©AiAsXZ2ldc"hFiAhFrT\Z2h
Xs®X[bmUV\joQYX[ldc rFSASVbmh=<orFg\KQT\hFSWbveorFlmSVs®S[RrFg\cfSVsArFQTSVb¦qgQTSVjgbm\ZOlmh<qgQF\hF\sArF\lms2hT\cfrTlvSWsCBg
D EGF # 6K +& 	!R##8,&. 
x#
¬ cX[rKX[s®XZ2SWeghF\zXQF\KqgbdXVcf\®lms XZ®X[²\KhTgS[«<s®lvs "UWegQF\)Vg<o\_XsglmZXbvh4cX[sZ)S[V\8rFgQTSVegUW
ASASWQFhKQF\qoQF\hT\sArF\/jAiX[QTQFS[«<h6lmsrTg\ "UVegQT\Vk<g\tASASWQFhH.IJKJ	H4LzX[QT\z\f¯cfbmeghTlvW\bmi)£SVQ8rFg\cX[r
Xs)rFg\zASASVQThMNI=J	J	MPOMXQF\z\x¯ocxbveohFlmV\bmi£SWQ<rFg\KZ)SVeghT\Vg¼$XVcTASASVQT«(Xi2cX[s®j\KrTQYXV\QFhF\®lms
SWsgbmiSVsg\KAlmQF\cfrTlmSVs¾pW«<lmrF2rTg\6\x¯ocx\qgrFlmSWsSQH4L[W¬°hF\sghTSVQ6XhFhFSgcfldXrF\)«<lmrF)\XVcT SSWQ}hTlmUVsXbvh	rFg\
qXhFhfX[UV\hMX[skXcfSWsrTQFSWb¾Z2\cFkX[sglmhFZOX[bmbmS[«<h$\XVcT: SSWQpA\f¯cf\qgrH4LWpArFSjk\KSVqk\sg\®SWQ6cfbmSVhT\¦
Ï"Ï®ÚRíTS&U÷
    K#T	  #A	6#T

 #  #
±solvrTldX[bmbmipArTg\cX[rKlmhMlmsQTSASVZ])X[srFo\tZ)SVeghT\zlms:QTSSWZ?k<g\qgQTSVjgbm\Z?lmhKrFScfSWsArFQFSWbRrFg\
ASASWQFh6hTecT®rFXr<rFg\zr±«4S%£SVbmbmS[«<lmsgUKSVjVwf\cxrFlmV\hKX[QT\MUWeX[QfX[sArF\\¦³
 <g\zcX[rKX[srFg\%Z2SVeohF\6so\V\Q8SgccfegqAi2rTg\zhfX[Z2\8QFSASVZ hFlmZegbmrYXsg\SVeohFbmi
 ±r<lmh6X[bm«(XiAh4qSWhFhTlvjobv\8£SWQ}rTg\tXsglmZX[bmhRrFSQT\rFeoQFsrTSrFg\KlmsglmrFldX[bkqkSVhFlmrTlvSWs¾
<g\cfSVsArFQTSVb¦ZeghTr(XbmhFSq\QTZ2lmr<X[h<ZecTêQF\\ SVZOS[$Z2S[W\Z2\sAr$X[h<qkSVhThFlmjgbm\V
  2
g¡£¢"¤¦¥¦§zlmh}X8hTiskcFoQFSVsoSVegh}oX[rYX©¨£ªkS[«b XsgUVekX[UV\<A\ l cX[rF\rFSKQF\Xb ¨ÅrTlvZ)\}X[qoqgbml cX[rFlmSWsghÊXszQT\XVcxrFlmV\
hTihTrF\Z)h±rzlmhjX[hT\SWsX[s \nWeX[rTlvSWsX[b4X[qgqgQTSXWcF"³¾qgQTSVUWQYX[Z)hzX[QF\)hF\rThS[McfSWsghFrTQYXlvsArThtQT\bdX[rFlmsgU
Al¦\QF\srhF\nVeo\scf\hS(VXbmeg\h ¬6s\f¯grF\sghFlmV\)qgQF\hF\sArYXrFlmSVs S[Kg¡£¢"¤¦¥¦§:cXsj\£SWegs/lms 8 $:F¦¬
A\V\bmSVqoZ2\sAr<\sAAlmQFSVsoZ2\sAr4lvskcfbmeAlmsgUXUVQYXqggldcXb¦\AlmrFSWQpXcfSWZ2qglmbm\Q<X[s®XV\QFl " cXrFlmSVs®rFSASWb¦lvh
XVXlvbdXjgbm\ 8 ]$:F
±s rFglmhqXq\QpKg¡£¢"¤¦¥¦§lmh)sgSVr)eghF\ X[hX qgQFSWUVQfX[Z2Z)lÖsgUb XsgUVekX[UV\®jgeorX[h®XhTegqgqkSVQFr£SVQ
A\hYcfQTlvjolvsoU »K¼$½  0oSVQKrTglmh6qgegQTqSWhF\Vp rFg\bdX[soUVeXUV\KlmhMQT\hFrTQFldcfrT\/rFS®jkSSWbm\X[sVXbmeg\h ±sUW\sg\QfX[b±p
SWrFg\QKgX[rfXzr±iAqk\hMXQF\tXVXlmb Xjgbm\(Xsg¡£¢"¤¦¥¦§2cX[sj\KeghT\®rFS2 \hYcfQTlmj\zAiAjgQTl )hTihTrF\Z)h 8m;:ö
¬8h$lmsrFg\KcfbdX[hThFldcX[bkbdX[sgUWeX[UW\f¨±jX[hT\%£QYXZ2\«4SVQ¦prTg\6qoQFlmscflmqgbm\<S[¾rTg\6Z)SgA\bmbmlvsoU<lvh	rFSzhTq\cxlÖêi
rTg\hF\nWeg\scf\S[4\V\sArThtX2»K¼$½/cX[sqgQFSgAecx\V S[«}\V\Qp¾g¡ê¢¾¤¦¥¦§®QT\bmlv\hMSWs  l¦\QT\sArMsoSVrFlmSWsgh6S
\W\sArFhKX[s)rFQfXVcf\hMX[sk2SWsXtAl¦\QF\srKcfSVZ)qSWhFlmrFlmSWsSVqk\QYXrFlmSVs¾
! " #%$'&)(*,+.-0/21,345&)+6-03(87:9;1,<!45&=+>+>&=+
?KlmW\s2X "sglmrT\<hF\rA@-S[¾hTiAZjSWbvh$cXbmbv\zqkSVQTrFh<X[sXz SVZXlmszS[¾VXbveo\BpWbm\r'C j\KXKsg\« hFiAZjSWb
hTecTrFkX[r2CEDF BX[sk/hF\rGB2HJIKBMLONPCRQ"¼$XVcT\bm\Z)\sArMS8@QF\qgQF\hT\sArFh®XcxSVZ2ZeosgldcX[rTlvSWs
cTXsgsg\b$SWs«<gldcT:X2»K¼$½cX[sQT\cf\lmW\SVQ6\Z2lmr<VX[bmeg\hg<g\hFiAZjkSVb=C \sgSVrT\hKrFg\X[johF\scx\tS
VXbveo\V¾¬8s\W\sArTS®lvhXZX[qoqglmsgU)£QFSWZU@OrFSVB2H4<RlmrzQF\qgQF\hT\sArFhX[s SVjghT\QFVXrFlmSVsSMrTg\®VX[bmeg\
qgQT\hF\srp¾SWQ6rTg\tX[johF\scx\S[}VXbveo\VpgSWs\XVcT:S}rFo\zhFiAhFrT\Z h8qSWQFrFh ê(XVXbveo\2W F BLlmh6qoQF\hT\sAr
SWs XqkSVQTr8XrTg\sES,3X5IYW \bmhF\0S,3X5I0C
0oSVQR\f¯XZ2qgbm\Vp[rTg\<Z2S[W\Z2\srTh¾S¾rFg\<Z)SVeghT\<lvsrFo\6ZX²\<cX[sjk\6QT\qgQF\hF\sArF\®jAit\W\sArFh4S[V\Q
rTg\hF\rS[<qkSVQFrTh>MZI[N MNI=J	J MPO\Q)3£rTg\hF\sohFSVQThXhFhTS cxl XrF\/«<lmrTrFg\Z)SVeghT\  hMASASVQTh 5K«<lmrT
ASWZXlvsRB]I^N`_0Q I 7-g\srTg\zZ)SVeghT\6qXhFhF\hMASASVQ Mba4X[s2\V\sAr8Sca$lmh<SVjohF\QTV\¦pkA\#"so\®jAi
ScaK3 Mba5dIe_4J X[sfSca;3MEg,5I0C l h!DIji\k
<g\KhTeccf\hThFlmV\Z2S[W\hRS[RrFg\KZ2SWeghF\<qoQFSgAecf\XzhT\nWeg\scf\%S[ÊhTecT®\V\sArTh6l SVrT\6rFkX[rpAl ¾rTg\QF\%lvh
sgSZ)S[V\Z)\sArp[soSVrFolvsoUtlmh<SVjohF\QTV\¦o<g\zhT\nWeg\scf\sg\W\QMcxSVsArYXlvsoh}rTg\z\W\sAr8C0m?hFecTrTX[r
n h;J8C0m 3 M a 5I0CKk
o ñmÚàdæ[ÛÖß4ôVÒxÞÅà ÛÖü±é[ÓÖÒfÞ4üFÒßêÝØkÒfÚ©Ñß ÛÕÚVåfÓÖÝTà£ÐfÚ2ã[Ðxç6ÒfÛÕÚ2üFÒfÚ%pÝzüêæVÐß£ÝöÚ,qgÐfÚ[ÓÖÑàdæVÝ8ô[Þ±ÝFßêÝ±ÚVüTÝsrfÒ	pVßêÝ±Ú[üFÝ<Ðxá}ÜfÒfÓÕéVÝ<ÛÖß
ç6ÝTÒfÚ[ÛÕÚVåfáÖé[Óut
ñmÚ[ÞêÛÖÒ
 	


 "!	#$ !&%')(+*,.-
/# B
<olvh4lmh6XUV\so\QYXb¾qgQTSVqk\QFr±i®lmsg¡£¢"¤¦¥¦§k6?KlmV\sXhF\r6S[RqSWQFrTh8@tpArTg\z\W\sAr8C A\#"ksg\®jAi
n X F @J!C P3 X5I0C
lmh   "/!T$
 # <Almr<sg\W\Q6X[qgqk\XQFh6lms)rFg\zhT\nWeg\scx\tSÊ\W\sArFh6SWsg\zcX[s®SWjghF\QTV\V
¬8st\VSVbmegrTlmSVsS[¾X6hTiAhFrF\Z lmh$rTg\sQT\qgQF\hF\sArF\2jAiX8hF\nWeg\skcf\KS[¦lmhTlvjobv\	\V\sArTh(cXbmbv\tX   ,	#
Xs®XhFiAhFrT\ZLlmh<Z)S  \bmbv\jAi2XhF\r8S[RrFQYXWcf\hKcX[bmbm\®X - "	#	!	!V
±srFo\}hT\nWeg\b±p[SVsobviKqgQTSgcf\hFhT\h<«<lmrFzjkSASVbm\XsASWZXlvs B]IJNc_4JRQ4«<lmbvbWj\<cfSWsghFldA\QT\¦	
 «<lmbvb
A\sgSVrT\trTg\zhF\rMSXbvb"qSWhFhTlvjobv\%jSASVbm\Xs®rFQYXWcf\hKS[V\Q6XhF\r6S[$qkSVQTrFh8@0gSWQ6XrFQYXWcf\R_jI 3 S	5 
lms
 X[skX%qkSVQFr8X F @tpgrTg\KsgSVrfX[rTlvSWs X 3 54«<lmbmb¦jk\MeohF\®lmsghTrF\XW)S[S	3 X5
<o\6hF\nVeo\scf\93X 3 5K5  lmh}cXbvbm\)X!T 
 <AhTlvUWsX[bmh}XQF\8UVlmV\s)rFg\8hYXZ2\<sXZ2\6X[h4rFo\lmQ}qkSVQTr
!  9V1 *$'& < &)1,3)*,<1,+
±s g¡£¢"¤¦¥¦§p"\bm\Z2\srfX[QTiqoQFSgcf\hThF\h2XQF\cfSVsghTrFQTecfrF\eghTlvsoU X)hT\rzS[4qgQFlmZ2lmrTlvW\KSVqk\QYXrFSVQTh hFiAsA¨
cTgQTSVsglm²XrFlmSVs¾p £egskcfrFlmSVsohp$A\bdXiAp¦egs \QFhfX[Z2qobvlmsgUkp¾X[skZ2\QFUVlmsgU«<gldcTX[QF\)qgQF\hF\sArF\­lmsrFolvh
hT\cfrFlmSWs¾
! #"! $ % ¶'&$(R[¹)&+*-,Vo*d¹)&
?KlmW\s®qSWQFrFh0NPX I J J	X/. QpArFo\zhFiAscTgQTSVsglm²XrFlmSVs®qgQTS cx\hFhKA\sgSWrF\
021/3'45687 NPX6I9 :9 X . Q
lmh6rTg\zqgQTSgcf\hFh%«<gldcFXWAZ2lmrFh6XsAi2\W\sArFhK«<g\QT\XVXbveo\Mlmh8qgQF\hT\sArKSVs:Xbvb¦rTg\zqkSVQTrFh ±rThMrTQYXWcf\h
XQF\tA\ "sg\®jAi¦³
n  F  J!X I 3; 58DI0C9J	X	<"3 5DIC J;JsX/.3 5DIC k
¬8bvb¦rTg\zqkSVQTrFh6cXQFQFi®VXbveo\h<hFlmZegbmrYXsg\SWeghFbmi<[rFo\MhTlmUVsXbvh6XQF\KhYXldrFSjk\9!T 	\,!V
! #"! #" = >&$[*£¹)&$
¬8si)jSASWbv\X[s)£egscxrFlmSVs@?:cXs®j\z\x¯ rT\sA\®rFS2X_£egscxrFlmSVs®SVs)jSASWbv\X[s®rFQfXVcf\hk<g\K\nWeX[rTlvSWs
ACBDFE 3 X I=J	JsX . 5
QT\qgQF\hF\sArFh%rFg\KqgQTS cx\hFhKS[V\Q<rFg\zqkSVQTrFh0NPX6I"J	J	X . J A QK«<gSVhT\zrFQfXVcf\hMX[QT\zA\#"sg\®jAi ³
n  F  JHG X I 3 5DIC J;JsX/.3 5DICA 3 5I ? 3 X I=3; 5TJ	JsX . 3 5;5k
<g\ "kQFhFr	\nWeX[rTlvSWstZ)\X[soh¾rFkX[r}XbvbArTg\<lmsgqgegrRqkSVQFrTh}cXQFQFiVX[bmeg\hÊhTlmZegbmrYX[so\SVeghTbmiMX[skzrTg\<hF\cxSVs
hTq\cxl "k\hKrFg\zQT\bdX[rTlvSWs2jk\r±«4\\srTg\zVX[bmeg\8S[V\Q<qkSVQTr A X[srFg\zVXbmeg\h<S[V\Q}lmsgqgeor<qSWQFrFh
Ï"Ï®ÚRíTS&U÷
     K#T	  #A	6#T

 #  #
! #"! #  µ &êA¶
<g\A\bdXiSVqk\QYXrFSWQMX[bmbmS[«<h$qXhFr<VXbveo\h<S[$XhFlmUVsXb¦rFSj\XVccf\hFhF\¦ ±r<lmh}soSVrF\
A BD X 3 YW
«<g\QF\2W®lmh6X%jSASWbv\X[s®lmsglmrFldX[bmlm²X[rTlmSVsVX[bmeg\VA<g\KrTQYXVcx\h6SrTglmh<qgQFSgcf\hFhMXQF\t \#"sg\ ji
A 3?,5I W X[s n  F  J A 3
	-"5I X63; 5k
<glmh8qgQFSgcf\hThzjk\XV\hMbml V\XhFgl £r8QF\UWlvhTrF\Q ±sglmrFldXbvbmiApVrTg\qSWQFr A gSVbdAh8rFg\VX[bmeg\ W/X[s®hTegjghT\f¨
nWeg\sArTbvi)\XVcTVXbmeg\6SWs A lmh4\nWeX[b"rFSrFo\MqoQF\AlmSVegh8VX[bmeg\8SVs;XkA¬6h6lms)rFg\tcX[hF\%S[¾êegscfrTlvSWsgh6X[sk
hTiskcFoQFSVsolv²X[rFlmSWsghporFg\zhTlmUVsXbvh<X[QT\KhFiAscTgQFSWsgSVeoh
<o\lvsolvrTldX[bmlm²X[rTlvSWs®lvhKSWqgrFlmSVskX[b± ê(sgSlvsolvrTldX[bRVX[bmeg\lmhMhTq\cfl "\¦p A 3 ?,5zcX[s/j\)\lmrFg\Q%rFQFeo\2SVQ
ÅXbmhF\,<orFg\zcfSWsghFrTQYX[lmsAr A 3 ?,5IeW lvh<QT\qgbdXVcx\®jAi A 3? 50DI0C
! #"!   &$º"µAV  &-*&
?KlmW\s2r±«4SzqkSVQFrTh8XX[s A pArFg\8egsA\QThYXZ2qgbmlmsgUzSWq\QfX[rTSVQ4hF\bm\cfrTh6hTSVZ2\<VXbmeg\h$S XA\qk\s lvsoUtSWs
rTg\zVX[bmeg\h}SrTg\KjSASWbv\X[s®qSWQFr A A<o\MrTQYXWcf\hKS[RrFg\zqoQFSgcf\hTh
 BD X 5 3 A
XQF\tA\ "sg\®jAi¦³
n  F  J   X 3 5DIC SVQ A 3; 5 DIC 3; 5I X63; 5 l  A 3; 5Ie_ 3; 5I0C l  A 3; 5 DIe_!k
<o\MVXbmeg\KSVjghT\QFW\®SVs  lmh<\nWeXb¾rTSrFg\zVXbmeg\KSVs;Xl YpAhTlvZeobvrfX[sg\SVeghTbviApP_°lmh6qgQT\hF\sArKSVs A 
ê X®cXQFQTlv\hMsoS2VX[bmeg\KSWQ6l  A lmh6\lmrFo\QzX[jghT\sArMSWQ<ÅXbmhF\VposgS2VXbveo\Mlmh8qgQF\hT\sArzSVs  `4SWsrTQYXQFlmbmi2rFS
rTg\KqgQF\cx\AlmsgUSVqk\QfX[rFSWQFhpgrFo\QF\Klmh}soSthTiskcFoQFSVsolv²X[rFlmSWscfSWsghFrTQYX[lmsAr<SVsEXX[s A 0gSWQ(Xsi\V\sArpgX
VXbveo\_cX[s®j\KqgQT\hF\srKSWs X2XbmSVsg\VpASWs A X[bmSWsg\VpASVQ<hTlmZegbmrYX[so\SVeghTbmitSWsjkSVrT®qSWQFrFh
! #"!  %°µ)*-&
<g\bdX[hTr6SVqk\QfX[rFSWQp  E "! gpkZ2\QFUV\h6r±«4S2hF\nVeo\scf\hS[4VX[bmeg\h6?KlmV\srFgQT\\qSWQFrFh Xkp A X[sk  p
rTg\zrFQfXVcf\h6S[RrFg\%qgQFSgcf\hTh
 BD X#  E $!  A
XQF\tA\ "sg\®jAi
n  F  J   X63; 5 DIC SVQ A 3 5 DI0C 3 5I X63; 5 l  X63; 5 DIC 3 5I A 3 5 l  X63; 5IC k
<g\VXbmeg\tSWjghF\QFV\/SVs  lvhKrTg\hYXZ2\tXhzSVsOX®l }SVso\lvhKqgQT\hF\sr\bmhF\lmrKlmhK\nWeX[b$rTSrFo\VX[bmeg\
SWs A  ¦l V\<rTg\KegsA\QFhYXZ2qgbmlmsgUkp[rFglmh$SWq\QYX[rTSVQ6ASA\h4sgSWr}lmZ2qkSVhT\6X[sAihFiAscTgQFSWsglm²X[rTlmSVscxSVsghTrFQYXlmsr
jk\r±«4\\sOXX[s A 
ñmÚ[ÞêÛÖÒ
 	


 "!	#$ !&%')(+*,.-
/#  
!   <  <+	*<(
<g\%qgQFlmZ2lmrTlvW\6SWq\QfX[rTSVQFhKX[QT\zeghF\®rFS)hFqk\cfl £i®\bm\Z2\srfX[QTiqgQFSgcf\hThF\hlmsX[s®\nWeX[rTlmSVsXb¦ZX[sosg\Q
¿®SWQF\tcxSVZ2qobv\x¯hTihTrF\Z)h6cX[s®jk\tcfSWsghFrTQFecfrT\ji®cfSVZ)qSWhFlmsgUzrTg\hT\zqgQFSgcf\hFhF\h
`4SWsghFldA\QMr±«4S2qoQFSgcf\hThF\h«<lmrFAlmhvwfSWlvsAr<hT\rzS[4qSWQFrFhG@ X[sk 0gSWQ6\f¯X[Z)qgbm\Vp,@Xs?cXs
jk\rFg\hT\sghTSVQFh%QF\cfSWQYAlmsgUQF\hTq\cxrFlmV\bmi/rFg\Z)S[V\Z)\sArFh4S[<rFg\cXrtX[srFo\tZ)S[V\Z)\sArFh<S[4rFg\
Z)SVeghT\VA<g\QT\zlmh<sgSsg\cf\hFhFlmr±i®rFkX[r<jkSVrF®hTihTrF\Z)h6\WSVbmV\8hFiAscTgQTSVsgSWeghFbmiA3êrFXr6rTg\zcX[r6Xs)rFg\
Z)SVeghT\(Xbv«<XiAhRZ2S[V\RrTSVUV\rFg\Q	58sg\McXstSWjghF\QFV\8SVsR@ LpA\V\srTh$S[¦rFo\4£SVQTZ 3 S   JsC	5p[«<o\QF\
S :lmh$X8AlvhTlmjgbm\}\W\sAr$SVsR@-X[sRC  rFg\<lmsAAlmhFlmjgbm\$\W\sAr$SVs
 3£SWsgbmizrFg\6cX[rRlmhÊZ)S[AlvsoU 5pSVQR\W\sArFh
SrTg\K£SWQFZ 3 C 'J S  5 3£SVsobvi)rFg\KZ)SVeghT\Mlmh<Z)S[lmsgU5$eor<rFg\QT\tlmh<sgSQT\X[hTSVs\lvrTg\Q8rFXr6\W\sArFh
3 S  JS  54ZeghFr4jk\K£SVQTjgldgA\s <Alvr4ZXiXqgq\srFXr<jSWrFX[solvZ®X[bmhRZ2S[W\<hFlmZegbmrYXsg\SVeohFbmi
¬KccfSWQYAlmsgU)rFSrFolvh8qgQFlmscxlvqobv\Wpgl }XrFQYXWcf\R_   I 3 SK5  lvh<SWjghF\QFV\SWs;@DX[sXrFQYXWcf\R_  I
3'K5  lmh<SVjohF\QTV\®SWspX%qSWhFhTlvjobv\KUWbvSWjX[b¦SWjghF\QFVX[rTlmSVs2Z)lmUVAr$jk\V³
@ ³ S I S < C  C  S 
 ³:C  I  <   C 
<g\)qgQFSwf\cfrTlvSWsS6rFglmhrFQYXWcf\2SWsO@Llmhz\nVekX[b4rFSb_   «<lmrFlmsAlmhTlvjobv\\V\sArFhTC   £QF\\bmilvsohF\QTrF\
jk\r±«4\\s°\XVcT-qXlmQ)3 S  J S  I 5 ±s­rFg\hYX[Z)\2«<XipRrTg\qgQTSwf\cxrFlmSVs­SVs lmh\nWeXb6rTSO_«<lmrT
lmsAAlvhTlmjgbm\6\W\sArFhC  lmsghT\QFrT\¦k¬6sAi)rFQYXWcf\zS[W\Q!@ LJ«<gldcThfX[rTlvh "\h8rFg\hT\tr±«4SqgQFSWq\QTrFlm\hzcXs
jk\tX%UVbmSVjXb¦SVjghT\QFVXrFlmSVs"
<olvh%qgQFlmscflmqgbm\)S[McfSWZ2qkSVhFlmrTlvSWs cX[sjk\®UV\so\QYXbvlm²\rFS/qgQTS cx\hFhT\h®«<lvrTsgSVs ¨öAlmhmwfSVlmsArzhF\rtS
qkSVQTrFhA½AecThTihTrF\Z)h$cfSVZ)ZegsgldcX[rT\$X[s%lmsrT\QYXWcfr$«<lmrF\XWcFSWrFg\Q$rFgQTSVegUWtrTg\lmQ}cfSWZ2Z)SVsKqSWQFrTh
<g\rFQYXWcf\h®qgQTS  ecf\ jAi\XWcF qgQFSgcf\hTh®ZeghFrj\l  \sArFldcX[b8«<g\s-qoQFSwf\cfrF\ SVs­rTg\:cfSWZ2Z2SWs
qkSVQTrFh60oSVQ	\f¯X[Z2qobv\Wp[l =@YI N XJ A QMXs
JIJN A J  Qp[rTg\6r±«4SK£SWbmbvS[«<lmsgU8rFQfXVcf\h!_   X[skR_­cX[s)j\
SWjghF\QTV\ SVsE@DX[s X[h<rTg\zUWbvSWjX[bkhFiAhTrF\ZO\VSWbmV\h³
_  ³ X)³ _ _ C  C _ A ³ C C _ C  _ 
_  ³ A ³ _  C _ C C  ³ _ C _    
0oSVQ4rFg\hF\Kr±«}S%rFQYXWcf\hpgrFo\MhT\nWeg\scx\h6S¾lmhTlvjobv\<VXbmeg\h4SVs A XQF\8l  \sArFldcX[b±W<g\6jk\XAlmSVeoQ}S¾rFg\
UWbvSWjX[b¦hTiAhFrF\Z cXs®j\t \rF\QTZ2lmsg\£QTSVZrTg\Kr±«}SSWjghF\QFVX[rTlmSVsgh³
_   ³ X³:_ _ C  C C _ A ³ C C _ C  C _  ³ C C _ C C _  
¬8h}qgQT\AlmSVeghTbviApWrFg\8qgQFSwx\cfrFlmSWs2S[¾rTglmh$rFQfXVcf\KSWsT@ 3êQF\hTq¾ 5	lvh4\nWeXbrTSzrFg\8rFQfXVcf\0_)  3£QF\hFq¾>_  5
«<lmrF®lmsAAlvhTlmjgbm\6\W\sArFh6lmsghT\QFrT\¦
Ï"Ï®ÚRíTS&U÷
    K#T	  #A	6#T

 #  #
¿ SVQF\_£SVQTZX[bmbmiVpWUVlmV\sr±«4ShF\rFhKS[$qkSVQFrTh0@ X[sk p XsXASWZXlvs BpXs\W\sAr6S[V\Q8@ L
lmh6XZXqgqglmsgU
St³P@ L   B2H4<
rTg\QF\hFrFQTldcfrFlmSVsoh2S[0SrFSO@Xs  X[QF\A\sgSVrT\ S   X[skOS  QF\hTq\cxrFlmV\bmiA$<glmhsgSWrYXrFlmSVs lvh
\f¯grT\sA\rFS8rFQYXWcf\h( \r_jI 3 SK5   jk\<X6rTQYXWcf\<S[V\Q)@ L 9<P_   X[sk _  A\sgSVrT\<rFg\4hF\nWeg\scf\h
S\V\sArFhp
_   I 3 S    5   Xsf_  I 3 S   5  k
±s/UV\so\QYXbÅp_   XsV_  X[QT\tsoSVrKrFQfXVcf\h%j\cX[eghT\rFg\icXs cfSWsArYX[lmslmsAAlmhFlmjgbm\z\W\sArFhp jgegrKr±«}S
rTQYXVcx\h2sgSWrF\ _  	 XsO_   cX[s j\)\f¯grFQYXWcfrF\êQFSVZ_   Xsb_  jAihFlmZ2qobvi/A\bm\rFlmsgUrFg\
lmsAAlvhTlmjgbm\6\W\sArFh
<o\McfSWZ2qkSVhFlmrTlvSWstS¾r±«}S%qgQFSgcf\hThF\hKcX[s)sgS[«­j\8£SWQFZ®X[bmbmiMA\#"ksg\¦.?KlmV\s2XKhT\r<S[¾rTQYXWcf\h
  
SWsqSWQFrFhA@XsXKhF\r}S¾rFQYXWcf\h
 SWsqSWQFrFh pWrFg\KcfSVZ)qSWhFlmrFlmSWszS[
   X[s
 lmh$rTg\6qoQFSgcf\hTh
S[W\Q<qSWQFrTh8@ L A\#"ksg\®jAi

    I N`_ F 
   _   F 
  Xs%_   F 
  Q k
½AiAsArYXWcfrFldcXbmbviApWrFg\tcxSVZ2qkSVhTlmrFlmSVsSÊr±«4S®g¡£¢"¤¦¥¦§qgQFSgcf\hThF\h	 I Xs+<8lmh4«<QFlmrFrT\sP3  I  >< 5
!  /8& 35&J#83>! &
! 
 $ %°¹¾º¾µ & &*-&®(Rµ®[¹¦¹ 
RS/lvbmbmeghTrFQYXrF\rTg\®qgQF\cx\AlmsgUsgSWrFlmSVsghp¾bm\reghcfSVsohFldA\QrTg\2qkSVhThFlmjgbm\2Z)S[V\Z)\sArFhKS[6rTg\®Z2SVeohF\
lmsArFSSVQ4SVegr4S[¾QTSASVZWV<g\8Z2SWeghF\KcX[s®cfSVZ)\<lvsArTSzrFglmh<QTSSWZ rFgQTSVegUW2rFo\_ SSWQM < XsUVSSVegr
rTgQFSWegUV®rFo\tASASVQ M 3ÅcYY "UWegQF\"5
<o\$r±«}S8hF\sohFSVQTh}X[hThFSgcfldX[rT\%«<lvrTzrFo\hF\<ASASVQThXQF\4QF\qoQF\hT\sArF\jiKr±«4S<qSWQFrTh#"%$KX[sk&"%'[¼$XWcT
rTlvZ)\X®ASASWQMlmhKrFQfXV\QThF\ X)jSASVbm\Xs:VXbmeg\  6#lmhtXhFhFeoZ2\rFS®jk\\Z2lmrFrT\SVs/rFg\2XhFhFSgcfldXrF\
hT\sghFSWQk<g\KhFlmUWsX[bmh("%$X[s"%'cXsrTg\sjk\K\lmrFg\Q  6#KSVQ &!=#T pgsg\V\Q'=
 !$#W
RS®Z2SgA\bÊrTg\SgccfegqkX[rFlmSWsS[<rFg\)QFSASVZ/pr±«4S®hFegqoqgbm\Z2\sArfX[QFijSASVbm\XshFlmUVskX[bmhzX[QF\so\\A\ ³
)+* "2cX[QTQFlm\hrFg\2cxegQFQT\sArhFrYXrFegh%S[<rFg\)QFSASVZ X[s * " ®cXQFQFlm\h%rFg\£egrFeoQF\hFrfX[rTegh"¬<rtX)UVlmV\s
lmsghTrYX[sArp )+* "gSWb  hMrTg\VX[bmeg\ 6#l <rFg\Z)SVeghT\zlmhKlvs/QFSASWZVp¦\bmhT\lvr8gSVbdAhKrTg\VX[bmeg\=
 !=#,<
* "zlmh.6#_lÖRrFg\%QFSASVZ«<lmbmbkj\zSgccxegqglm\Xr}rTg\zsg\f¯gr<lmsghTrYX[sArp=
 !$#_SVrTg\QF«<lmhT\V
<o\MhTlmUVsXbvh )+* " zXs * " zXQF\KrFo\sQF\b XrF\)jAi¦³
)+* " BD * " # 3  E ! 0 -,
rTg\tVXbmeg\zS[ )+* "zlmh6lmsglmrFldXbvbmiÅXbmhF\93êrFg\Z2SWeghF\Klmh6sgSWr6lmsQTSSWZ"56Xs®rFo\s:lmr8lvh8\nWeX[b"rFS)rFg\
qgQT\AlmSVegh8VX[bmeg\6S * "A
* "\VSWbmV\hKXVccfSWQYAlmsgU®rTS2rFo\thTlvUWsX[bmh."/$®Xs0"%'op XsrFS2rTg\cfegQFQT\sArzhFrfX[rTeghzS[4rFg\QFSASVZ/³
* "6jk\cfSWZ2\h 6# «<g\s)rFg\<Z)SVeghT\<\sArF\QTh}rTgQFSWegUVrTg\MASASWQM <Vp"=
 !=#4«<g\s)lmr$bm\XV\h	rFgQTSVegUW
rTg\MASASWQM  ê¦sgSVsg\8S[¦rFg\8hF\sohFSVQ4hFlmUWsX[bmh}XKqkX[hFhfX[UW\Vp * "<lmh$\nWeXbrTSzrFo\McfegQTQF\sAr4hFrfX[rFeoh )+* "V
<glmh<lmh6A\hfcfQFlmjk\jirTg\zqgQTSgcf\hFh³
* " BD "%$   E $! 21 3 7 3"%'4  E$!  )+* "65
ñmÚ[ÞêÛÖÒ
 	


 "!	#$ !&%')(+*,.-
/# 
¬8sXVgAlmrTlvSWsX[b¦cfSWsghFrTQYX[lmsAr
0:1/3'45867 N "%'>9"%' 5 3 )+* "  Q
hTq\cxl "k\htrTX[rzASASWQ>M cX[sjk\tqXhFhT\SWsgbmi«<o\s:QTSASVZ lmhKSgccfegqglm\/jAirTg\Z2SVeohF\V ±s/rFg\
hfX[Z2\8«(XiAp
0:1/3'4567 N "/$>9 "%$  5  3 3 7  )+* " Q
hTq\cxl "k\hKrFXr6ASASVQ M <zcXs®j\KqXhFhF\®SVsgbmi«<g\srFg\KZ)SVeghT\6lmh<sgSVr<lms)QFSASVZ V
<o\MUWbmSVjXbqgQTSgcf\hFhKZ)S  \bmbvlmsgUKrTglmh<QFSASVZlmh
1  )+* " BD * "  $# 3   E  ! 0 
 * " BD "%$  E "!  1 3 7  "/'4  E "!  )+* "
 0:1/3'4567 N "%'>9"%'  5  3 )+* " Q
 0:1/3'4567 N "%$>9"%$  5  3 3 7  )+* " Q
 4
¬ qkSVhThFlmjgbm\KrFQYXWcf\zSrTglmh<qgQFSgcf\hFh6lmh<rTg\K£SWbvbmS[«<lmsgUk³
"%$³ C _ C C C C _ C 
"%'³ C C C C _ C C _ 
* "z³  _ _ _   _  
)* "z³   _ _ _   _ 
<«4SqgQFSgcf\hThF\hKhTlvZ)lmb XQRrFSrFg\KqgQT\AlvSWegh<SVso\MX[QT\zX[hFhTSgcfldX[rF\2«<lmrT2\XWcF®QTSSWZ:8sg\zA\hYcxQFlmj\h
rTg\$Z2S[W\Z2\sroS[grFg\4cX[rprFo\$SVrTg\Q¾rTg\$Z)S[V\Z)\sArgS[ArFg\$Z)SVeghT\Vf<g\$UWbmSVjXb[hFiAhFrT\Z lmh¦Z2SgA\bmbm\
XhÊrTg\<cfSVZ)qSWhFlmrFlmSVsKS X[bmbArFg\hF\<qgQTS cx\hFhT\hg½AlmZegbmrfX[sg\SWegh¦Z2S[W\Z2\srkS[kjSWrFX[sglmZXbmhlmh$X[bmbmS[«}\¦
! 
 #" %°¹¾º¾µ & &*-&®(Rµ[¹)&¾[¹ & µ (R&>*± 
RS2cfSWZ2qgbm\rT\zrFg\A\hYcxQFlmqgrFlmSWs¾pklvr<lmh8sg\cf\hThYXQFi/rFSZ2SgA\b¾rFo\tcfSVsArTQFSVbRZ)\cTX[sglmhTZ:,0oSVQ8rFglmh6qoegQ±¨
qkSVhT\Vpgsg\«-jSASWbv\X[s2qkSVQTrFh6XQF\6lmsArFQTSgAecf\ ¼$XWcF)S[¾rTg\Z?cfSVsArFQTSVbmh4rFg\KSVqk\sglmsgUX[s)cfbmSVhFlmsgUS[ÊX
qXQFrTl cxegbdX[Q6ASASVQ60gSWQ<\XVcTASASVQpgrTg\KhFqk\cfl " cXrFlmSVslmh<XcfSVqAi)S[ÊrTg\K£SWbmbvS[«<lmsgUKqgQTSgcf\hFh³
1  * BD *
	 " 
 0:13'4567 N *   9 *    53  * Q
 4
 * QF\qgQF\hT\sArFh8rFg\KcfegQFQT\sAr<qSWhFlmrFlmSWsS[¦rFg\KASASVQ 7-g\s2lmr$lmh$rFQTeg\VpArTg\MASASWQ$lmh$SVqk\s<W«<g\s
lmr4lvh	ÅXbvhT\VpWrFg\zASASVQ4lmh(cxbvSWhF\ A<g\zASASVQ4lvh<cfSWsrTQFSWbvbm\jAirFg\8qSWQFr  *
	 "g½A\s lvsoUtrTg\KVX[bmeg\
 6#KSWs  *
	 "«<lmbvbkSVqk\srTg\zASASVQ6Xr<rFg\Ksg\f¯gr8lvsohFrYXsArpAhF\sAlmsgU =
 !=#K«<lmbmb cxbvSWhF\zlmr
 *   lvh	rFg\8hFlmUVsXb\Z2lmrFrT\zjAirTg\6hT\sghFSWQ6X[hThFSgcfldX[rT\«<lmrFrTg\M SSWQW<g\6hT\cfSWsQT\bdX[rFlmSWs
hTrYX[rT\h<rFkX[r$rTg\6ASASVQT«(XicX[sjk\6rTQYXW\QFhT\¦pgX[skrFg\<hT\sghFSWQ}hTlmUVsXb\Z)lmrFrF\¦pSVsgbmi«<g\srFo\MASASVQ
lmh<SVqk\s¾
<o\tcfSVsArTQFSVbRS}rFg\hFiAhTrF\Z lvhKXVcTglm\W\jAi®hF\sAlmsgU2hTeglmrYXjgbm\zVX[bmeg\h8SVsrTg\cfSVZ)ZX[skqkSVQFr
 *	 "lvs)SVQfA\Q<rFSSVqk\s®SVQ<cfbmSVhT\KrFg\zASASVQTh,l SVrF\KrTX[r  * lmh4sgSVr4lmsglmrFldX[bmlm²\¦pWlmr}«<lmbmbgjk\KrFg\
QTSVbm\KS[ÊrTg\tcfSWsArFQFSWbmbv\Q<rFS2cTgSASVhT\MrTg\zlmsglmrFldXbqkSVhTlvrTlmSVs2SÊ\XWcT:ASASVQ
Ï"Ï®ÚRíTS&U÷
"?    K#T	  #A	6#T

 #  #
  
®
  !"$#z&!
! " 	
 45<!7  (

 $) $  :*&$ * &êµ
g¡£¢"¤¦¥¦§)qgQFSgcf\hThF\hzcXs®j\zrTQYXsghFbdX[rT\)lmsrTSthTiAhFrF\Z2h<S[RqSWbmisoSVZ2ldXb\nVekX[rFlmSWsgh<S[V\Q WpArFg\ "k\bd
S¾lvsArT\UV\QTh}Z)SgAegbmSzg[<g\8qgQFlmscxlvqobv\<lmh$rTScxS  \6rFo\6rFoQF\\8qSWhFhFlmjgbm\8hFrYXrFegh4S[ÊX_jSASVbm\XsqSWQFr4jAi ³
C  ?
_      k
 hFlmsgUrFglmh}cfSgAlmsgUkpV\V\sArFh<X[QT\6QT\qgQF\hF\sArF\®jAitW\cfrFSWQFh<lms  . pW«<g\QT\2lmh$rTg\6sAegZjk\Q$S¾qSWQFrThp
Xs)rFQYXWcf\h8ji)hF\nWeg\scf\hKS[$W\cfrFSWQFh
`4SWsghFldA\QMrTg\\bm\Z2\sArfX[QFi®qgQTSgcf\hFh 	 BD  5 3	 «<gSWhF\rFQfXVcf\hX[QF\A\#"ksg\/jAipo£SWQMXbvb F  p
@ 3 50DI0C SWQ 3 5GDI0C
H 3 5Ie@ 3 5 l  3 5AI _
H 3 5I0C l  3 5GDI _!k
 \rX/p A }X[s  }A\soSVrF\QF\hFqk\cfrFlmW\bmirFg\cfSgAlmsgUlms KS @ 3 5p3; 56X[skAH3 5A<g\zr±«4SbdX[hFr
QT\bdX[rFlmSWsgh<j\cfSVZ)\V³
lÖ A IJDrTg\s  I X­\bmhT\  I ?6J
«<gldcTcX[s®jk\zQF\«<QFlmrFrT\s
  I X/	3  A   A < 5 k 3Y=5
<o\_cxSVsghTrFQYXlmsr @ 3; 5 DI0CJSVQ 3; 5 DI0C cfSWegbdXbmhFSjk\zrFQfX[sghTb XrF\ rFS2XqkSVbmiAsgSVZ)l Xbg\nWeXrFlmSVs¾p
jgeortegsobvl W\tqgQTSgcf\hFhT\hp	«}\®AS®sgSVr%«(Xsr%rFS:AlmhfcX[Qf/rFg\)seobvb	V\cfrTSVQQF\qoQF\hT\sArFlmsgU/rFg\)lvsAAlmhFlmjgbm\
\W\sAr[<o\}qgQTSgcf\hFhTh 	 BD  5 3	 lvh"rFg\stQT\qgQF\hF\sArF\2jAiK\nWeXrFlmSVs93f=5"X[bmSVsg\W<o\$hF\nWeg\scf\h
3XTJ A 	J  5  hfX[rFlmhö£iAlvsoUtrTglmh<\nWeX[rTlvSWs®\scfSgA\zsoSVr<SVsobvi)rFQfXVcf\h8S[$rFo\MqoQFSgcf\hThMjoegrMXbvhTSXbmb¦rFg\
hT\nWeg\scf\hS[}\W\sArFh _JhFecT/rFXr0_  lmhzX)rFQfXVcf\S[<rFg\qgQTS cx\hFh¾<glmhzX[bmbmS[«<h<eghzrTS2SWjgrYXlvsrFg\
cfSgAlmsgU8S[rTg\<cfSVZ)qSWhFlmrFlmSVs8S[r±«4S6qoQFSgcf\hThF\h4jAiMhTlmZ2qgbmi¾wfeA¯grfX[qkSVhFlmsgU<rTg\lmQRQF\hTq\cfrFlmV\<qkSVbmiAsgSWZ2ldX[b
QT\qgQF\hF\sArYXrFlmSVsoh
0oSVQ4\f¯X[Z)qgbm\VpWrFg\zqoQFSgcf\hTh 0:1/3 4567 N 	 9  Qzlmh4rFQfX[sghTb XrF\ lvsArTStrTg\K\nWeX[rTlvSWs
 < I < J
«<gldcT/hFrYXrF\h%rFXr   X[sk  cX[s\lmrTg\QKj\jkSVrT:sAegbmb'3 	 X[s X[QF\X[johF\sArzrTSVUV\rFg\Q	5KSVQKjkSVrT
sgSWsA¨±seobvb 3 	 Xs X[QF\KqgQT\hF\srKrTSVUV\rFg\Q	5o<g\zqXlvQ.3? J ? 5$lmh6XhTSVbmegrFlmSWs2S[RrFglmh<\nWeXrFlmSVs"
<o\_cxSVZ2qkSVhTlmrFlmSVsSÊrFolvh<qoQFSgcf\hThM«<lmrT2rFo\zqgQF\lmSWegh<SVsg\
1  	 BD  5 3	
 0:1/3'45867 N 	 9 5Q
 4
ñmÚ[ÞêÛÖÒ
 	


 "!	#$ !&%')(+*,.-
/# V
lmh<QF\qgQF\hT\sArF\/jAirTg\zr±«4Sz£SWbmbvS[«<lmsgU%\nWeX[rTlvSWsgh³
  I X  3  A   A < 5 < I  < k
½Almscx\trTg\tcfSWZ2qkSVhF\®qgQFSgcf\hFhzXVAZ)lmrFh4\V\sArThM«<o\QF\sg\lmrFo\Q 	 soSVQ :cX[QTQFiXVXbmeg\VpgrTg\zhTihTrF\Z
S\nVekX[rFlmSWsgh<ZeghFr	XV\KhFSWbmegrFlmSVsoh<«<g\QF\   I ?Xs   I ?o

 $) #"  µ &êA¶
<g\   E $! MSWq\QYX[rTSVQ}XsrFo\<jSASVbm\XszêegscfrTlvSWsgh}XQF\<rFQfX[sghö£SVQTZ2\lmsArFSKqkSVbmiAsgSVZ)ldX[b[\nWeXrFlmSVsgh
lmszrTg\$hYXZ2\RZXsgsg\Q¾Xh¦rFg\  53 X[s 0:1/3'4567 SVqk\QfX[rFSWQFh[<g\$rTQYX[sohFbdX[rTlvSWsKS[grFg\4A\bdXi6SWq\QfX[rTSVQ
lmh<Z2SWQF\KcfSVZ)qgbm\f¯2j\cX[eghT\zS[RlmrFh6AiAsXZ2ldc<jk\XAlmSVegQ
RSQF\qoQF\hT\sArMrTg\KqgQFSgcf\hFh
 BD   3 YW 9
Xs:X[eA¯glmbmldX[QFihF\nVeo\scf\)3  K5  lmh<sg\cf\hThYXQFiA¦<glmh<hF\nWeg\scf\Z2\Z2SVQTlm²\h4rFg\zsoSVsA¨±sAegbmb¦VX[bmeg\h<S
3X  5$<glmr4lvh6 \#"sg\ jirTg\z\nWeXrFlmSVsoh³
 I W
  I I X/ 	 3Y  X < 5  k
<g\ "QThFr<\nWeXrFlmSVsQT\fª\cxrFhKrFg\8lmsglmrFldX[bmlm²X[rTlmSVs<rFo\MhT\cfSWs®A\hYcxQFlmj\h6rFo\M\VSVbmegrTlmSVsS[   êX	lvh
Al¦\QF\sr8£QTSVZ ?rTg\s   IKlvh8\nWeX[b"rFSEX<\bvhT\   IKhFrfXiAhM\nVekX[b¾rTS  o<g\VX[bmeg\KS[  }lmh6rTg\s
\nWeXbrTStrTg\6lmsglmrTl Xbmlv²X[rFlmSWsMeosrTlmbrTg\"QThFr4sgSVs ¨ÅsAegbmbgVXbveo\<S[X/$X[srTg\s  Êlmh4\nWeX[bkrFS%rFg\8Z2SVhTr
QT\cf\sArzsgSWsA¨±seobvbRVXbveo\MS X/k<g\tso\«DVXQFldX[jgbm\  «<gldcT:Z)\Z2SWQFlm²\h<rTg\VX[bmeg\KS[ X lvhKcX[bmbm\X
hTrYX[rT\zVX[QTldX[jgbm\V
<o\MVXbmeg\6S A 4lmh<QF\bdX[rT\)rFS X/}Xs  $jAi2rTg\z\nWeXrFlmSVs
A  I  X < k
A  lmhM\nVekX[b$rTSrTg\2cfegQTQF\sArhFrfX[rF\S(rTg\Z2\Z2SVQTi   «<g\s X  lmhKsgSWs:sAegbmb'3  lmhMqoQF\hT\sAr 5l<SWrF\
rTX[rpXh}QT\nWeglmQF\jirFo\McfSWZ2qkSVhFlmrTlvSWszZ2\cFkX[sglmhFZ/pPX  I ? J A  I ?Klmh}X_hFSVbmegrTlmSVsS[¾rFo\6\nWeXrFlmSVs¾

 $) #  ¹ &ê¶'&Ê¹  *ê &  ¶'&R  *± % ¶¾µ 
	i®qgegrFrTlmsgU2rTSVUV\rFg\Q8rFg\\nWeXrFlmSVsgh<QT\qgQT\hF\sArTlvsoUrTg\\bm\Z2\sArfX[QFi)qgQFSgcf\hFhF\hpRX[sAig¡£¢"¤¦¥¦§)hFqk\f¨
cfl " cX[rFlmSWslmh<rTQYX[sohFbdX[rT\)rFS2X%hF\r8S[Ê\nVekX[rFlmSWsgh6cX[bmbm\®XqkSVbmiAsgSVZ)l XbgAiAsX[Z)l c4hTiAhFrF\Z:
0oSVQ<\x¯oXZ2qgbm\VpArTg\tcfSgAlmsgU)iAlv\b  hpAêSVQ<rFo\zZ2SgA\b¦S$QFSASVZWpgXqkSVbmiAsgSVZ)l XbAiAsXZ2ldc<hTihTrF\Z
«<lmrF/VX[QTldX[jgbm\h2]op2op	VpRX[s
cfSWQFQF\hFqkSVsAlmsgU/rFS®rTg\tqkSVQTrFh "%$kp"%'p * " X[sk )+* "Vp
Xs®XhFrYXrF\KVX[QTldX[jgbm\  lmsArFQFSgAekcf\®jAirFo\tA\bdXiAV<g\%hFiAhFrT\Z cxSVsghTlvhTrFh8S[
 X[s®lmsglmrFldX[bmlm²XrFlmSVs\nWeX[rTlmSVs
 I   J
Ï"Ï®ÚRíTS&U÷
]    K#T	  #A	6#T

 #  #
 X[s®\WSVbmegrFlmSWs2\nWeXrFlmSVs
  I I  	 3f  	 < 5  TJ
 X[s®X%hFiAhFrT\Z?S[$cfSVsohFrFQfX[lmsAr6\nWeXrFlmSVsoh
  I 2]  	 3Y  2] < 5$8  )  	 3f  ) < 5 
 	  :

  I  <  
2 < I 2 < 3  
   
 < 5
2] < I 2] < 3 
   
 < 5 k
<g\)hFrfX[rF\®VXQFldX[jgbm\  QF\qgQF\hT\sArFh)rFg\®SgccfegqkX[scfiS6rFg\®QTSSWZC<kl 6rFg\)Z2SWeghF\lmhzlmsQTSASVZ 2X[r
rTlvZ)\ zrFg\s  2I \bvhT\  RI  W¾<o\cfSWsghFrTQYX[lmsAr\nWeX[rTlvSWsghA\#"sg\)rFg\)qSWhFhTlvjobv\)\V\srV\cT¨rTSVQFh 3 2] TJ ):	J   J 
 K58«<gldcFcXs:SgccfeoQ_ \q\sAlmsgUSWsrFg\VXbmeg\zS[  Y <g\t\VSVbmegrTlmSVs
\nWeXrFlmSVs®UWlvW\h<rFo\Mso\«hTrYXrF\zQT\hFegbmrTlvsoU£QFSWZhFecT:Xs®\V\sAr
<olvh4\f¯X[Z)qgbm\<hFgS[«<h<rTg\6UW\sg\QfX[b"hFrFQTecfrTegQF\zSÊrTg\KqSWbviAsgSWZ2ldX[bAQT\qgQF\hF\sArYXrFlmSVsS[X%qgQTS cx\hFh
±r6cfSWsghFlmhTrFh6SÊrTgQF\\%hFiAhFrT\Z2h<SÊ\nWeXrFlmSVsgh 2lmsglmrTl Xbmlv²X[rFlmSWs¾p\VSWbveorFlmSVs®X[s®cfSWsghFrTQYX[lmsAr<\nWeXrFlmSVsgh2QT\bdX[rFlmsgUhFrfX[rT\zVX[QTl Xjgbm\h<X[s)\W\sAr<VX[QFldXjgbm\h
!   &( * <d(8+

 #"! $  ¹kg*ê¹)&
0oQFSWZsgS[«SWs¾plmsKSVQfA\Q"rFS6hTlmZ2qgbml £i4rFg\$soSVrYXrFlmSVsohprTg\$lmsA\x¯ ÊXqgqk\X[QTlvsoU<lvsKqkSVbmiAsgSVZ)ldX[b[AiAsX[Z)l c
hTihTrF\Z?«<lmbmbkj\zhTegqgqgQT\hFhT\¦p¾Xs)rFg\KsgSWrYXrFlmSVs  «<lmbmbjk\zeghT\)lvsohFrF\XV®S   I 
p	2p
°A\soSVrF\ "solvrT\KhF\rTh<S[ÊVXQFldX[jobv\h=<  ,8  :Fp  ,8 AJ:Fp  8
':FpAX[QF\8QFlmsgUWh}SÊqkSVbmiAsgSVZ)l Xbmh
S[W\QzrFo\hF\)VX[QFldXjgbm\h6«<lmrFcfSA\cflm\sArThtlms   <3AJ958I ?gp  3A50I ?gp \rYc[RX[QT\hFiAhFrT\Z2hKS
qkSVbmiAsgSVZ)ldX[bg\nWeXrFlmSVsoh

 #"! #"  ¹ &ê¶'&Ê¹  *ê &  ¶'&R  *± % ¶¾µ 
 µ&+*ê*£¹)& $ -6

 !T"!	#$ /!   T -
/#> !T"!	K#T !> .- 
 >
+# 6"  !
 6#+"T    3AJ 5 I ?  I 3AJ>5
  3 5 I ?
 6#T	#
  /! !=#	    T$
 #&! 	
 
 #!	K"K#T/T
/#	!	
  /!>!=#&  T$
 #&!>	
 
/#9# #T $$
 #&!	
 3AJ>5I ?)/!  # !		  #6" >
ñmÚ[ÞêÛÖÒ
 	


 "!	#$ !&%')(+*,.-
/# 
   I3AJ 5  ## 
  # 6" >4 
   3A5I ?  6#   / 
     A#6"   6#!T"!	K#T 
 \r 2XsJj\<rTg\4seoZj\Q"S[VXQFldX[jobv\h¾lms¾pQF\hTq\cfrFlmV\bviApLX[s 2-cXstjk\6cfSWsghFldA\QT\X[h
X8êegscfrTlvSWs£QFSWZ   .  rFS  . pXs  X[sk   X[h4V\cxrFSVQTldX[bo£egscfrTlmSVsgh[¬qkSVbmiAsgSWZ2ldX[bAAiAsX[Z)l c
hTihTrF\Z lmZ2qgbmldcflmrFbmitA\ "sg\hzX"ksglmrF\zrTQYX[sohFlmrFlmSVs®hTihTrF\Z?«<lmrThF\r8S[$hFrfX[rT\h   . X[sk2hT\rKS[$\W\sArFh
   [<o\6lmsglmrFldX[bWhFrfX[rF\h}S rTglmh}X[egrTSVZ®X[rFSWszX[QF\<rTg\<hFSWbmegrFlmSVsoh$S[¦rFg\<\nVekX[rFlmSWs   3 W5I ?o7-g\s
rTg\6hTihTrF\ZOlmh$lms2XKhFrfX[rT\W F   . pAX[sAi\V\sr F    hFekcF)rFXr  3 W J 5I ?zcXs2jk\6qgQTSgAecf\ <
hTecT2X[sz\W\sAr$lmh¾hfX[ldzrTS6jk\ /!	!TT
/#4lms2W"<o\}hTihTrF\Z rTg\s\VSWbvW\hRrFS8rFg\4hFrfX[rF\8W  I3 W J,5
<g\%sgSVrfX[rFlmSWs W
	  W  «<lmbmbjk\KeghF\X[h6X[sXjgjgQF\ldXrFlmSVs£SVQ
3WJ,5I ?X[sEW  I3WJ,5 k
¬ "ksglmrF\KSVQ<lms "solvrT\6hT\nWeg\scf\S[$qXlmQFh.3 W a J a 54hTecT®rFXr
W  	  W I 	  W)<R
lmh6X   "# &KT  6/ "K#9  W  

 #"! #   *± R[¹$µA[*êµg
<g\<hTrFe izS[qkSVbmiAsgSWZ2ldX[bVAiAsXZ2ldc"hFiAhFrT\Z2hRlmh¾jkX[hF\SVsqgQFSWq\QTrFlm\h$hTecTXhRbvlmW\sg\hThp[lmsAVX[QTl Xscf\Vp
QT\XVcTXjglmbvlmr±iApVQT\cfegQTQF\skcf\A8  ":F ±s2rTg\zhF\nVeo\b±pgrFo\K£SVbmbmS[«<lmsgUKsgSVrTlmSVsgh4«<lmbvb¦jk\KeghF\x£egb±
 µ&+*ê*£¹)& "  !$#&>  ! K"K#&! /!    T+=  - 
 > 
 > !T"!	#$  	= 6
!	K"K#8W   )6 # #$P/!	!&-T
/#  W  6#!6	 #&!	!=.!	 #.3 W J,5 
 != 	#T
/>"!  µ&+*ê*£¹)&   !	 #!W  /!	#	, $
 # T	  ! K"K# WP   #$ # #&*/!	!>  =#		K$
W  	  W I 	  W <  	   W
!6	)    W  IeW  RW8I W  
 !=#	  !	K"K#	!  /!  #	 	6$
 # T  !	K"K#8WN >
 
 6#>#$
 #$9#T !>    #  #	 	6$
 # T 
W 
 !=#& .!	 #&!  /! #	, /T
/#$   !$#& !	K"K#	!   /'/!	#  	6$
 # $  #  #$T !	 # 
  µ&+*ê*£¹)&  6#)$/   - 
 > 
 > !T"!	#$ /!9  # !=#	   
 
 !	K"K#	! 	#  	6$
 #
T	 #   6#   / 
!	 #&! 
ê}XhF\r8S[}hTrYX[rT\h lmh<lmsVXQFldX[sArpgX[sAi2rTQYXwf\cfrFSWQFilmsglmrFldXrF\)lms  AlmhFlmrFh<SWsgbmi2\bm\Z)\sArFh8S[!
<g\%SVQFjolvr4S[}X%hFiAhFrT\Z?lmh6X[s)\f¯X[Z2qobv\8S[RlvsAVXQFldX[sAr$hT\r
<o\trTQYX[sohFbdX[rTlvSWs:S}qgQTS cx\hFhT\hrFS®qkSVbmiAsgSVZ)l Xb¾AiAsX[Z)ldcX[b"hFiAhFrT\Z2hK«<X[hKlmsglmrFldX[bmbmi2lmsArFQTS  ecf\
XhMXrFSASWb¦£SWQ<V\QTlÖêilmsgUqoQFSVqk\QTrFlm\hKS[4g¡£¢"¤¦¥¦§qoQFSVUWQYXZ2h8 Ap   :Fg<\XVcTX[jolvbmlmr±i2X[sk®lmsVXQFldX[skcf\6S
A\hFlmQYXjgbm\zhF\rTh6SÊhFrfX[rT\hMXQF\z\f¯XZ2qgbm\h$S$hFecT®qgQFSWq\QFrFlm\h
Ï"Ï®ÚRíTS&U÷
    K#T	  #A	6#T

 #  #
!    &  1,3> 4 *,<!<  +

 #! $  º"µ &Å%&$ºMo:*£µA*£µg
±s-SWQYA\QrFSQF\X[hFSWsX[jkSVeorqSWbviAsgSWZ2ldX[b4AiAsX[Z)l chFiAhFrT\Z2hpR\bm\Z2\srfX[QTiX[bmUW\jgQYXldc2soSVrFlmSWsghXQF\
eghT\¦A<g\8ldA\XKlmh$rTStcfSVsAW\QFr4UV\SWZ2\rTQFldc4qgQTSVqk\QFrTlv\h<\f¯gqgQF\hThF\ lvsrT\QFZ)h$S[¦hF\r<S[¦hFrYXrF\h<SWQ$hF\r}S
\W\sArFhzrTS2\nWeglmVXbv\sr8\nWeX[rTlmSVsXbÊqoQFSVqk\QTrFlm\h <g\cxSVQF\S}rFolvhKX[qgqoQFSXWcT:lmh6rTg\QF\qgQT\hF\srfX[rTlvSWs
ShT\rFh8jAiqSWbviAsgSWZ2ldX[bol  \X[bmh
 \r 
eI N 
'IJ	J
 QMjk\tX%hF\r<SÊVX[QTldX[jgbm\hp  ,8
':¾rFo\zQFlmsgUS[RqSWbviAsgSWZ2ldX[b hR«<lvrT®VX[QFldXjgbm\h

JX[s  XhTegjghT\r6S    A<g\_£SVbmbmS[«<lmsgUKhF\r8S[ÊqkSVbmiAsgSWZ2ldX[bmh
 3  5 I N	 F   8 
:  n 
 F  J
 3 
,5dI ? Q
lmh6X[s®ldA\Xb¦S[   8
':F
 \cflmqgQTS cX[bmbmiprFSzXsi%hF\r4S[¦qSWbmisoSVZ2ldXbÖh  8
':3êsgSVr$so\cf\hThYX[QTlmbviX[sldA\X[b 5"lvh$XhFhFSgcfldXrF\
XhTegjghF\r 3 54S    pgcXbmbv\X%VX[QTlm\r±ipg \#"sg\ ji
'3 5 I N 
 F     n  F 9J
 3 
 5I ? Q k
<o\6êSVbmbmS[«<lvsoUMrTg\SWQF\Z?lmh4£egskgX[Z)\sArYX[b±
(RµA¹k[µ( $  6  #	
,X   ,8
:   69!=#&    
'343  5K5 I 9J 3Å],5
'343X 5K5 I X 	 
 I  
 I J	J
   
  k 3Å,5
<o\"QFhTr$QF\b XrFlmSVs%Z2\Xsgh¦rFXr$X[sAi6hTegjghF\r$S[    lvhRX<VXQFlm\r±izX[s_rFXr 3  5 lmhÊcTX[QfXVcfrT\QFlmhTrFldc
S  ê  IDI  < rTg\s 3 I	50DI43 < 5
<o\$hF\cxSVsKQT\bdX[rTlvSWszX[bmbmS[«<h X4hT\rRS[gUV\so\QYXrFSVQTh¾S 3  5 rFS<jk\$\XhFlmbmi6SVjorYX[lmsg\<êQFSVZ°\nWeXrFlmSVsgh
A\ "sglmsgU  êJlmh<rFg\KhF\r6S[RhFSWbveorFlmSVsgh<SXhTihTrF\ZOS[$\nWeXrFlmSVsoh


I"3 
 5 I ?

 3 
,5 I ?6J
lmr<lmh6cfbm\X[Q<rTX[r I43 !I JKJ    5<X[sk2rTg\s¾pojAi2QF\b XrFlmSVs 3Å 5p
'3 5 I ! I J J   J
 I  
 I J	J

  
  k
±srTg\®hF\nWeg\bÅpRrTg\2ldA\X[b<hFqkX[sgsg\jAirFg\)qSWbmisoSVZ2ldXbvh 
 I  
'IJ	J

  
/lmhA\sgSWrF\ 
   
  g<olvh4sgSWrYX[rTlmSVs®lmh}eghT\)£SWQ6X[sAihF\r6S[RVX[QTl Xjgbm\h
<o\z£SWbmbvS[«<lmsgU\bv\Z2\sArYXQFiQT\bdX[rTlvSWsghKrFQfX[sghö£SVQTZjXhFldczUW\SVZ)\rFQTldcKqgQFSWq\QFrFlm\hS[<VX[QTlm\rFlm\hKrFS
\nWeglmVXbv\sr<qoQFSVqk\QTrFlm\h6SÊrTg\lmQ6cTX[QfXVcfrT\QFlmhFrTldczldA\Xbmh
ñmÚ[ÞêÛÖÒ
 	


 "!	#$ !&%')(+*,.-
/# =B
 [¹$µA[¶ $   #$)  !&!$#& !  I   <     
 I   < '3  <=5 43 I 5$J
43I  < 5 I '3  I&5	 '3 < 5TJ
43 I L  <$5 I '3  I 5  3  <$5k
  #TP!&!$#&       )9#  !$#&   T $
 #&! 
  I^N 
 I J	J
  Q 
43
	    5 I  3  5   8
 J
  :KJ
 6#T	#!'3 5  8
 J
  :/!  # ,#	
!-6 # $ '3 5  ) 6# $ >  ,8
 J
  : 

 #! #"  ¹ ¹>(>*± 
<g\4\WSVbmegrFlmSWsM\nVekX[rFlmSWsMS X4qkSVbmiAsgSVZ)l Xb© iskX[Z2ldc hFiAhFrT\Z XbvhTS<\swfS[iAhRX[stXbvUW\jgQfX[ldcRcfSVegsArT\QFqXQFr
<g\%\nWeX[rTlvSWs   I3AJ54lvh4S[$rTg\8£SVQTZ


 I I  I 3AJ>5

 . I  . 3AJ>5
«<g\QF\  IT3AJ>5$J	J  . 3AJ56X[QT\zqkSVbmiAsgSVZ)l Xbmh$lms ,8 AJ :ö cX[srTg\s/j\cfSWsghFldA\QT\/X[hMX
£eoscfrFlmSWs£QTSVZ   .  rTS  . +0oQFSWZ OlvhA\QTlmV\ X)£egscxrFlmSVs ®£QTSVZ   8  :<rFS   8 AJ :öp
cXbmbv\XA	  -,/!Tpg \#"sg\ ji
 3 63 IJ	J . 5K5 I 63 +I"3AJ>5$J	J  . 3AJ5K5k
<g\lmZ®X[UV\8S[(X)qkSVbmiAsgSVZ)ldX[b  F   8  :$jAi )lvhKSWjgrYXlvso\®jAihFeojghFlmrFeorFlmsgU  a 3AJ>5 £SVQ8\XVcT
VXQFldX[jgbm\  a  )lmhMXQTlmsgU2gSWZ2SWQFqgglmhTZLX[s lvrThK\	 \cfrzSVsl  \X[bmh<lmhzA\hYcxQFlmj\/ji®rTg\K£SWbvbmS[«<lmsgU
rTg\SVQT\Z:
(RµA¹k[µ( "  #$C!=#&    .   )A,#	
6X  ,8  : 
 3 3 5K5 I  I 343  5K5TJ 3£ 5
 3  3 X 5K5 I   I 3 X 5k 3B,5
±s®UW\sg\QfX[b±p% 3 X 54lmh}sgSWr6X[s®ldA\XbÅ, S[«}\V\Q<QT\bdX[rFlmSWsgh3B 5<X[s 3Å,54iAlm\bd
43   I 3  5;5 I  63'3  5;5  	    AJ     k 3   5
¬8hX/cfSVsghT\nWeg\scx\Vp<UVlmW\sXhF\r)S[KqSWbviAsgSWZ2ldX[b h  I J	J
  hFecT­rFXr 43 5 I ! I J	J
   p
UW\sg\QfX[rFSWQFh8S['3   I 3 5K5<XQF\KSVjorYX[lmsg\2jAi
 3   I 3  5K5 I  63  I 5$J;J 3   5TJ I   I J	J
I   I J  k 3  ,5
Ï"Ï®ÚRíTS&U÷
      K#T	  #A	6#T

 #  #

 #! #    &êµkµ:* }[g*ê¹ &/¹*&Ag:*£ &µ
¬8bvb8rFg\qgQF\AlmSVeoh2X[bmUV\joQYX[ldc)rFSASWbvh2cX[s­j\eghF\ rFSV\QFl £iqoQFSVqk\QTrFlm\h2SzqSWbviAsgSWZ2ldX[b4AiAsX[Z)l c
hTihTrF\Z)h60oSVQ4\f¯X[Z)qgbm\VpVhTegqgqkSVhT\zSVsg\8«(XsArFh<rFSV\QFl £i«<g\rTg\Q<SWQ<sgSVr<XzUWlmV\s)hF\r<SÊhFrfX[rT\h lvh
lmsAVX[QTl XsAr
	i \#"sglmrFlmSWs]gp Jlmh<lmsAVX[QFldXsr	lÖ$X[s)SWsgbmilÖ
n W F 9J n  F    J3WJ,5I ?	 3 W J,5 F Tk
 \r    jk\}rTg\<ldA\XbhTqX[sosg\%jiKrTg\6cfSVsohFrFQfX[lmsArR\nWeX[rTlvSWsgh$X[s_qSWbviAsgSWZ2ldX[bmh  a  Ra	J
a  6a	<rTg\KVX[QFlm\r±i3
   54lmh4rFg\8hF\r<SX[bmbkqX[lmQTh 3WJ,5	hFecT®rFkX[rlvh<XV Z2lmhFhTlvjobv\4lms W"V<o\MqoQF\AlmSVegh
QT\bdX[rFlmSWslmh4\nWeglmVX[bm\sAr<rFS

	     43    5    I 3  5 k
	i®qgQFSWq\QTr±iA3f=5<X[sk2QT\bdX[rTlvSWsA3   54rFo\K£SVbmbmS[«<lmsgUKqgQFSWq\QFr±icX[s®jk\zA\Aecx\¦
 [¹$µA[¶ "  !=#& !	K"K#	!  !  $4    6
 9 
  3 43 5K5    3  5  ,8 AJ:	   k
!  9V1 ( 4'83 &=( &=1,3)*,<1,+
<g\%qgQF\AlmSVeoh6rFQfX[sghö£SVQTZXrFlmSVsgh	QF\hTegbmr6lms®QF\bdX[rTlmSVsgh<jk\r±«4\\sldA\Xbmh<«<gldcFcXsjk\MW\QFl "\®eghFlmsgU
£SWQFZ®X[bÊcX[bdcfegbmegh ?_Q
SVjosg\QzjXhF\h98 B":$lmhzX2cfbdXhFhFldcXb$rFSASWbÊS}\	¦\cfrTlvW\XbvUW\jgQfX2cXqX[jgbm\S[}hTSVbmAlmsgU
qgQTSVjgbm\Z)h$S[¾rTglmhAlms¦ ±r$QF\bmlm\h4SVsqXQFrTl cxegbdX[Q}cXsgSVsol cX[bkhF\rTh<S[¦UV\sg\QYX[rTSVQTh<S[¾rFo\6ldA\Xbvh ?KQ
SVjA¨
sg\QMjkX[hF\h_XQF\UV\so\QYXbXscXsjk\teghT\lvs/X[sAi2qkSVbmiAsgSVZ)ldX[bkQFlmsgUpojgegrKrFo\tcfSVZ)qgegrfX[rFlmSWsS$rFg\
cXsgSVsol cX[b¦UV\sg\QYXrFSWQFhMcX[s®j\%\f¯grFQF\Z2\bmi\f¯gqk\sghFlmW\z«<g\s®Z2SWQF\8rFXs X%ê\«-VX[QTldX[jgbm\h<X[QT\zlmsWSVb ¨
W\¦0oSVQ<rTglmh<QF\XhFSWs¾pXAl \QF\sAr6lmZ)qgbm\Z2\sArfX[rFlmSWst«<gldcT®ZX\V\h4eghF\KSrTg\Kq\cfegbmldX[QFlmrTlv\h<S[$SVegQ
XqgqgbmldcX[rTlvSWsgh4X[h<jk\\s: \AlvhT\¦
¬8h6XcfSVsohF\nWeg\skcf\tSÊrTg\SVQT\ZVpAlmr4lmh<qSWhFhFlmjgbm\KrFS«4SVQ2lms2rTg\znWegSVrTlv\sr<QTlmsgU
 ,8
':   
   
  k
<glmh<QTlvsoUlvh<lmhTSVZ2SWQFqgol c rFSrTg\KQFlmsgUS["£egscxrFlmSVsgh £QFSWZ    rFS V ±s®rFglmh<sg\« QTlmsgUpgXsi)ldA\X[b
X lvh6cTXQYXWcfrF\QTlmhFrFldcKSXVXQFlm\r±iApVl± \V 4343X 5K5I X pgX[s)«4\MhTrFlmbmb¦XV\ '343 5K5I 
7SWQ AlmsgU2lms/rFg\®nWegSVrTlv\srKQTlvsoUSP¦\QFhr±«4ShTlmZ2qgbml " cXrFlmSVsgh0"lmQFhTrpRX[sAi\bm\Z)\sArMS(rTglmhzQFlmsgU
cXsj\)QF\qoQF\hT\sArF\ jAi X qSWbviAsgSWZ2ldX[b¦S  \UVQT\\XrzZ2SWhFrKr±«}S®lms/\V\QTiVX[QTl Xjgbm\V¦½A\cfSWs¦pRX[sAi
ldA\Xb cX[s2jk\KhFqXsgsg\jAi2XKhFlmsgUWbv\8\bm\Z2\srpcX[bmbm\XzqoQFlmscflmqXbUW\sg\QfX[rFSWQA<glmh$QT\hFeobvrTh4£QFSWZ rFg\
qgQTSVqk\QFr±i¦³
 [¹$µA[¶  
 #&X 	#>A # 
   8
':   
   
   RN  I JKJ   Q 	#> !=#	   ,#T#$  	!8X + 6#T  6#4-6

 &
? I   a I 3f   <a 5
/!> -T T -6
.,#$#T	"K>8X 
ñmÚ[ÞêÛÖÒ
 	


 "!	#$ !&%')(+*,.-
/#   
 [¹¦¹  \r A j\zrTg\KldA\X[b"UV\so\QYXrF\®jAi ?"
 <g\zA\V\bmSVqoZ2\sAr4S[  a  I 3Y   <a 54iAlm\bdAh(Xs2\f¯gqgQT\hFhTlmSVs®S[RrFg\8£SWQFZ?	 «<g\QF\lmh6XcfSVZjglmsXrFlmSVsS[RrFg\KqkSVbmiAsgSVZ)ldX[bW£ecfrTlmSVsgh I=J	J  V®lmh4rFg\s Xs®\bm\Z2\sAr4S[X <?EIJ  3Y 	5I  XbvhTStjk\bmSVsoUVh<rFS X X[s)rTg\s A  X 
  \cflmqgQFSgcXbmbviApW£SWQ(Xsi PaFpg«4\KXV\?  a I  a   a  g I 3Y   <g 5 I  a  3  a   a 5  g I g
	.a 3f   <g 5k
±s   8
':   
   
  p  a  
a I ?rFg\s ?  a I a k<glmh6hTgS[«<hKrFXr  a F A Xs®hFS
X  A 
<g\%bvlms,jk\r±«4\\sqoQFlmscflmqXb¦UV\sg\QYX[rTSVQThMX[sk2VXQFlm\rTlv\h<lvh4rFo\K£SVbmbmS[«<lmsgU³
 [¹$µA[¶     #$P9!&!$#&!        - 
 > 
& ? /!> -T T -6
#$#$   
  # ,#	
 43 5    )6
9 	6= 6 #$
 #$9#TWP     
W F   ? 3 W5I ?
WbDF   ? 3 W50DI ?
	i:eohFlmsgU®qgQFlmscxlvqkX[bRUV\so\QYXrFSVQThp"rFg\ldA\Xb}cfSVZ)qgegrfX[rFlmSWsgh6QT\Aecf\rTS®hFlmZ2qgbm\zqkSVbmiAsgSWZ2ldX[b¦SWq\QfX¨
rTlvSWsgh
 [¹$µA[¶  
 #&  I   <  #    !	!=#&!       ? I  ? < 	#'-T $ -6
.,#T#$  	! 
	#	! -6# &  #$
 c  3 I	5>  '3 < 5	+  #$
   ? <I /!  -T $ -6
.,#T#$  >   3      I 5
 ? I ?:< /!  -T $ -6
.,#T#T	"K  ! 3  I 5  '3  <=5I43 I L  <"5	
 ? <I 	 ? << /! -$ $ - 
5,#T#T	"K  ! 3  I 5	 43  <T5I 3  I   <T5
 43 I 5 '3  <=5   I  <9    6
 9  ? I 3Y  ? << 5dI ? 
<o\:qgQTSwf\cxrFlmSVs-lmhX[soSVrFo\Q®eghF\fêegbKSVqk\QYXrFlmSVs-SWsVXQFlm\rTlv\h<½AegqgqkSVhT\  lvhX hF\r®S[qX[lmQFh
hTrYX[rT\[\V\sAr=< OlmhtX®hFeojghF\rS   .  7\«<QTlmrF\   i 3  5_£SWQMrTg\2qoQFSwf\cfrFlmSVs S[ OSWsrFg\
hTrYX[rT\tcfSWZ2qkSVsg\sArTh³
 i  3 5 I N W F   .   F    J 3WJ,5 F RQ>k
<g\cFkX[QYXWcfrF\QFlmhFrTl c_l  \X[b¦S  i  3  54lmh4SVjgrfX[lmsg\)jAi¦³
 3  i 3  5	5 I  3  5  8  :KJ
Xs®XqgQFlmscflmqXb¦UV\so\QYXrFSVQ8S[RrFglmh<ldA\Xb¾cX[s®jk\tcfSVZ)qgegrT\£QTSVZLXqoQFlmscflmqXb¦UV\sg\QYX[rTSVQ8S[ 3  5
jAi2QT\qk\X[rT\:XqgqgbmldcX[rTlmSVsgh4S[RrFg\KQFeobv\W³
 
 I F   J ? 3 
 I J J 
  5I ? ? 3Y,J 
<,J	J 
  5? 3  ,J 
< J	J 
  5 ?3 ?6J 
< J	J 
  5dI ?,k
RS<lmZ2qobv\Z\sArgrFg\4SVqk\QfX[rFlmSWsgh¦SVszqoQFlmscflmqXbVUV\sg\QYXrFSWQFhp[X4qkS[«}\Q±£egbAhTiZjkSVbmldc¦cXb cxegbmegh¾hTihTrF\Z
lmhsg\\A\¦'7\®eghF\rFg\®QF\qgQF\hT\sArYXrFlmSVs°S[8£egscfrTlmSVsghjAirT\QFskX[QFi­A\cflmhTlvSWsAldX[UWQYXZ2hp"X/hFbmlmUVAr
\f¯grT\sghFlmSWsS[ }»K»8h 8Õ":¾«<gldcTX[QF\KW\QFi)\cflm\sAr6lms2jkSASVbm\Xs XbmUV\jgQfXtXs)SVrTg\Q6X[QT\X[h8 ":ö
Ï"Ï®ÚRíTS&U÷
    K#T	  #A	6#T

 #  #
   t$$
-D$/
#%&!
' "  <d(*,1,<   &)7 9%<  8( < 3  8(83> 4 8+ *,&
 +
¬ £rF\Q<lmZ)Z2\AldXrF\$hTlvZ)qgbml " cX[rTlmSVsghprTg\KqSWbmisoSVZ2ldXb  iskX[Z2ldc	hFiAhFrT\ZOSVjgrfX[lmsg\£QFSWZ rTg\zcX[r<X[sk
Z)SVeghT\6\f¯X[Z)qgbm\McXs®j\z«<QTlmrFrF\s
­³
  3AJ'J	5 I ?  I 3AJ'J	5
  3A5 I ?,k
<o\$hFrfX[rF\	VX[QFldXjgbm\hQF\qgQF\hT\sAr$rFo\$SgccfegqXrFlmSVs%S[grFg\	QFSASVZ)h¾X[s8rFo\}qkSVhTlvrTlmSVsKS[grFo\}ASASVQTh
<g\%lvsolvrTldX[bkhFrYXrF\zlmh<SWsgbmiqX[QTrFldX[bmbmi \#"sg\ <rTg\zlmsglmrFldXbSgccfeoqX[rTlvSWs®S[ÊrTg\zQTSSWZ2h4lmh6A\rF\QFZ2lmsg\
jgeor<rFg\zqkSVhTlmrFlmSVs)S[ÊrTg\tASASWQFh<lmh4£QF\\V
<o\t\W\sArzVX[QTldX[jgbm\hzX[QT\tS(r±«4SAl \QF\sArzsXrFegQT\h"<g\VX[QTl Xjgbm\h LQT\qgQT\hF\sArrTg\hFlmUVskX[bmh
QT\cf\lmV\®£QTSVZrTg\KhF\sohFSVQThpkrFo\zVX[QTl Xjgbm\h
XQF\KrFo\_cxSVZ2Z®X[s h$hFlmUVskX[bmh}rTS2cfSVsArTQFSVb¦rTg\tASASWQFh
¬ hTihTrF\Z S(rTglmh6êSVQFZ?lmhzcXbvbm\/X®cfSVsArTQFSVbmbm\qSWbmisoSVZ2ldXb¾AiAsX[Z)l c8hTihTrF\Z <?X[s XQF\
rTg\zhF\r6S[fpVQT\hFqk\cfrTlvW\bmipkegskcfSVsArFQTSVbmbm\®X[s)cfSVsArTQFSVbmbm\)\W\sAr6VX[QTldX[jgbm\h
 \r Rp p}Xs­jk\rFg\QF\hTq\cxrFlmV\AlmZ2\sohFlmSVs S[ p 2p4X[st	<g\rFQfXwf\cxrFSVQTlm\h2S%X
cfSWsArFQFSWbmbv\®hFiAhFrT\ZX[QT\zhF\nVeo\scf\h 3 W  J  J  54lvs   . 	   	    hFekcFrFXr   3W  5I ?)X[s¦p
£SWQ6X[bmb)p
3W  J  J  5 I ?
W I I 3 W 	JTJ 5k
<o\\V\sArTh93   J  5Klmscfbme \2X[s/egscfSWsrTQFSWbvbm\cxSVZ2qkSVso\sAr  Xs:X®cfSWsArFQFSWbmbv\/SVsg\   7\
XW\6sgSAlmQF\cfr4lmsAªeg\scf\KSVsrTg\   qXQFr4«<gldcF2 \q\sAh<SVsobviSVsrTg\6hTrYXrF\W  6srTg\McxSVsArFQfX[QFiAp
«4\KXV\8£egbmb¾cfSWsArFQFSWb¦SVs  po«}\zcXs cTgSASWhF\zX[sAi2VXbmeg\6S  «<gldcTlmh6XWAZ2lmhFhTlmjgbm\Vp[l± \VAhFecTrTX[r
3W  J  J  5dI ?go<g\zcFoSVhF\sVX[bmeg\KA\rF\QFZ2lmsg\h<rFg\zso\f¯gr<hFrYXrF\2W  I X[sk2lms lvQT\cfrTbvilmsAªkeg\scf\h
rTg\zqkSVhFhTlmjgbm\MVXbmeg\h4£SWQ   I 
RSAlmhFrTlmsgUVeglmhT:rTg\r±«}ScfSWZ2qkSVsg\srThp¾X V\cfrTSVQ  F    lmhzcX[bmbm\X[s #  #$tX[skX2W\cfrTSVQ
 F    X)	  kA<glmh$bm\XV h}rTSXKso\«-sgSWrFlmSVsSÊXVAZ)lvhThFlmjglmbmlmr±i ³X[s)\V\sArzlmh >/!	!T$
 # lms
XhFrYXrF\TW®l }rFo\QF\\f¯glmhFrFhKX2cfSWZ2Z®X[shFecT/rFXr 3WJ6J5I ? <ghFekcFXcfSWZ2ZXslmh<hfX[ld®rFS
jk\ 	.-  -T
/#K«<lmrF lms W"
'   <d(*,1,<   &)1,+
¬L iskX[Z2ldcKhTiAhFrF\ZS(rTg\hYXZ2\KêSVQFZ X[h cXs:jk\2cfSVsArTQFSVbmbm\jAi "QThFrzhT\bm\cfrTlvsoU:X)qX[QTrFldcfegbdX[Q
lmsglmrFldXbghFrfX[rF\ W  XsrTg\s®jAicTgSWhFlmsgUhFeglmrYXjgbm\6VXbveo\h$êSVQ I=J < J ,J,0gSWQ$\f¯X[Z)qgbm\VpWlvsrTg\zcX[r
XsZ2SWeghF\6cXhF\VpArTg\6cTgSVldcf\8S[W  cfSVQTQF\hTqSWsAh<rTSzrFg\8lmsglmrFldX[bAqkSVhFlmrTlvSWsglmsgUKS[¾rTg\MASASWQFh}Xs\XVcT
 }lmh<XcfSVZ)ZXszrTSSVqk\s®SVQ6cfbmSWhF\KrFg\ASASVQFh
<o\QF\X[QT\Al¦\QF\sr«<XiAhzrFSA\rT\QFZ)lmsg\rFg\®qkSVhThFlmjgbm\cfSWZ2Z®X[s®VXbmeg\h"¬OhFlmZ2qgbm\cX[hT\®lvh
«<g\QF\ McXs:jk\ \rF\QTZ2lmsg\ £QTSVZ W MX[sk 6egsol nWeg\bviA ±s:rTglmhMcXhF\Vp"rFo\cfSWsArFQFSWbmbv\Q_ S\hzsgSVr
ñmÚ[ÞêÛÖÒ
 	


 "!	#$ !&%')(+*,.-
/# 
sg\\XsAiZ2\Z2SVQTi:SzrFg\VXbmeg\hqgQT\cf\AlmsgUeW tX[sk T<$hTecTXcfSVsArTQFSVbmbm\Q)lvh2cX[bmbm\­XN! K" 
	 	
 
/#TA µ&+*ê*£¹)&   !	     
 
 #$ ! !T"!	K#T    9#    !T%
H3AJ'J	5 I ?
H  3A5 I ?,k
<g\\nVekX[rFlmSWsCH  3A5I ?®A\rT\QFZ)lmsg\hKrFg\lmsglmrTl Xb¾hTrYX[rT\hzrTg\2cfSVsArTQFSVbmbm\QzcXs:hT\bm\cfr"<g\SVrTg\Q
\nWeXrFlmSVs2 \hYcfQTlmj\h8rFg\8qSWhFhTlvjobv\6cxSVZ2Z®X[s h¾«<gldcTcXsj\KcTgSVhT\s<A«<g\s)rFg\KcfSVsArTQFSVbmbm\hTihTrF\Z
lmh<lms®hFrYXrF\ W"p Xs2Xs®\V\sArS ccfegQp¦Xsi2cxSVZ2Z®X[s®hTecTrTX[r
3 W J6J5I ?OX[s H 3 W J J5I ?
cX[s®j\KhT\bm\cfrF\¦
<o\_cxSVsArFQTSVb¾lmh<sgSWr6sg\cf\hFhfX[QTlvbmiA\rT\QFZ)lmsglmhFrFldc[g½ \V\QfX[bRlmsglmrFldX[bkhFrfX[rT\hKZXij\tcTgSWhF\s/X[s®X[r
\XWcTlmsghFrfX[sAr<hF\W\QYXbÊcfSWZ2Z®X[sAhRZ®Xitjk\zhFeolvrfX[jgbm\V
<o\:jk\XAlmSVegQ)S[X hFiAhFrT\Z  egs \Q®rFg\/hFegqk\QTlmhTlvSWs S[tX hFrfX[rFldc/cfSVsArTQFSVbmbm\Q 3H J	H  5)lvh
Z)S  \bmbv\jAirFg\cfSVZ)qSWhF\hFiAhFrT\Z


³


 3AJJ 5 I ?
H 3AJJ 5 I ?
  I 3AJJ 5
  3A5 I ?
H  3 5 I ?,k
RScfSWsrTQFSWb<rFg\)qgAihTldcX[b4hFiAhFrT\ZZ)S  \bmlv²\jAi  3êrFg\)ZX[²\=5KlmrzhFe cf\hrFS/cfSVsgso\cfrlmrzrFS


X[hzlms "UVeoQF\2]g 

QF\cx\lmV\hrFg\hTlmUVsXbvh 2p lvrThzlmsArF\QTsX[b$hTrYXrF\  lvhKrTg\hYXZ2\X[hKrFg\2XWcfrFekX[b
hTrYX[rT\tS$rFg\cfSVsArTQFSVbmbm\®hTiAhFrF\Z < pkX[s

cfSWsArFQFSWbmh6rFo\tZ®X[²\KrFoQFSVeoUVrTg\zhFlmUWsX[bmh½Almscf\%rFg\
hTrYX[rT\KS[ÊrTg\KZX²\<lmh}sgSWr( lvQT\cfrTbvi®XVX[lmbdX[jgbm\Vplmr4ZeghFr$jk\KQF\cxSVsghTrFQFekcfrF\ <¦jSWrF X[skrFo\_cxSVsArFQTSVb
\nWeXrFlmSVsoh3H J	H  5<X[QT\zsg\cf\hFhYXQFiA
Y
U
maze Sc
0"lmUVegQT\z]g³0o\\ jXVccxSVsArFQTSVb
l SVr2XsiqkX[lmQ)3H J H  5cXscfSVsohFrFlmrTegrF\:Xs-XVccf\qgrYXjgbm\:cfSVsArTQFSVbmbm\Q 6s rFg\SWsg\®X[sk¦pRlmrlvh
sg\cf\hFhfX[QTirFkX[r

cX[s/j\lmsglmrFldXbvlm²\<krFg\\nWeXrFlmSVsoh H  3A5 I ?®X[sk   3A5 I ?)ZeghTr6XW\
cfSWZ2Z)SVszhTSVbmegrFlmSWsgh8s2rFo\MSWrFg\Q}Xs¦pAAeg\8rFSrFg\8egscfSWsrTQFSWbvbdXjglmbvlmr±izS 2pgX[sAi\V\sr4rFkX[r4rFg\
hTihTrF\Z ­cXs®qgQFSgAecx\zZeghFr<X[bmhTStjk\tXV Z2lmhFhTlvjobv\<jAi


 ëkæVÝ±Þ±Ý"ÛÖßkÚVÐ}Ð	pVßêÝ±Þ±ÜfÒ	p[ÛÕÓÕÛÖàdÑ"ÛÖßêßdéVÝ"æVÝ±Þ±ÝtëkæVÝÛÕÚ[ÛÖàdÛÖÒfÓVßêàêÒà£Ý ÛÖßÚVÐf×kÚ6ÒfÚVã%ÛÖß"Ò$ôAÝ±ÞêávÝFüTàgç6Ðã[Ý±Óut
Ï"Ï®ÚRíTS&U÷
] ?    K#T	  #A	6#T

 #  #
 µ&+*ê*£¹)&   ! K"     
 
 #$ 3 H J	H  5 /!  	 #-6K$
 # =  !&"!	K#T     #  "
 
/    
	 /  ! 	#.!=" /! #%
    #  6/ 
 !		  ! H  3 5dI ?     3A5I ?    #	 C	= ! 
    6 !	 #!WN 4  # $/  +6 #  #$  >/!	!T$
 #. TW9= /!
 !=9>/!	!T$
 #  W = 
 
'  8(*% &=+	 +O<  <(d* 1 <   &=1,+
?KlmW\sXzqkSVbmiAsgSVZ)ldX[bAiAsXZ2ldc4hFiAhTrF\Z
­³
  3AJ'J	5 I ?  I 3AJ'J	5
  3A5 I ?,k
XsDX-cxSVsArFQTSVbSVjVwf\cxrFlmV\VK<o\qgQTSVjgbm\Z lmh:rTScXb cxegbdX[rF\ r±«}S°cfSVsghTrFQfX[lmsArFhPH  3 5 I ?-X[sk
H3AJ'J	5I ?hFekcF®rTX[r3 H J	H  54lmh(Xs XWccf\qorYX[jobv\cfSVsArFQTSVbmbm\Q4£SWQ ­X[sk2rTg\KhFiAhFrT\Z


³


 3AJJ 5 I ?
H 3AJJ 5 I ?
  I 3AJJ 5
  3A5 I ?
H  3 5 I ?
hfX[rFlmh "\h6rTg\zUWlvW\scxSVsArFQTSVb¾SWjVwf\cfrTlmV\V
0oSVQ4rFo\tcX[r6Xs)Z2SWeghF\8\f¯X[Z2qobv\WpVrTg\KSVjVwf\cxrFlmV\zlmh4r±«}S£SVbd¦³
 <g\zcX[rKX[srFg\%Z2SVeohF\6ZeohFr4sg\V\Q6SgccfegqAi)rFg\zhfX[Z)\6QFSASWZ:
 ±r<lmh6X[bm«(XiAh4qSWhFhTlvjobv\8£SWQ}rTg\tXsglmZX[bmhRrFSQT\rFeoQFsrTSrFg\KlmsglmrFldX[bkqkSVhFlmrTlvSWs¾
<glmh<SWjVwf\cfrTlvW\Klvh6XcfSWZjglmsX[rTlvSWstSXslmsAVX[QTldX[scf\KX[s)XQF\XWcTX[jglmbmlmr±itqoQFSVqk\QTr±i ¦\r I<jk\KrFg\
hT\rKS[ÊhTrYXrF\hKhFekcF®rTX[r8rFg\tcX[r6X[sk2rTg\zZ)SVeghT\MASsgSWr<SgccfegqAi®rFg\%hYX[Z)\6QTSSWZ Xs  < j\%rFg\
hT\rS[KhFrYXrF\hhTecT­rFXrrFg\)Z2SVeohF\2lmhlmsQFSASVZX[skrFo\ cX[rlvs QFSASVZ]o±sjkSVrF hF\rThp	rFg\
qkSVhTlvrTlmSVs®S[RrFg\t SSWQFh<lmh<egsghTq\cfl "\¦k<g\zcfSWsrTQFSWb¾qgQTSVjgbm\ZOlmh}rTS"s)H X[s)H  hFecTrTX[rpW£SVQ
rTg\zhFiAhTrF\Z 

p
3±Xg=5rFg\%SVQFjolvr4lmh<lmscfbmeA\)lms  I p
3±XV],5  < lmh<QF\XWcFkX[jgbm\8£QFSWZLrTg\KSVQTjglmr
<g\®cfSVskAlmrFlmSVs 3±Xg=5_hFrYXrF\hrFkX[rX[sAi XWccf\hThFlmjgbm\2hTrYXrF\;WS 

jk\bmSVsgUWhzrFSI"<g\®cfSVs lvrTlmSVs
3±XV],5_hFrYXrF\h%rFXrK£QFSWZXsihFrYXrF\ WXWccf\hThFlmjgbm\2jAi 

p rFg\QT\\f¯glmhFrFhX)rFQfXwf\cfrTSVQTi:lmsglmrFldXrF\lms W
«<gldcTQF\XWcFo\h  < <g\ "QFhTrRSVjVwf\cxrFlmV\<«<lmbmbVjk\6cX[bmbm\ #$!T >  #   T	# !IprTg\<hF\cxSVs
#$!T >9  #  #	, /T 
 /    < 
ñmÚ[ÞêÛÖÒ
 	


 "!	#$ !&%')(+*,.-
/# ]g
! #! $   &$ R:*-&*&Ag:*£ &µ
`4SWsghFldA\Q "QThFrp¦rFg\hTlmZ2qgbm\Q6cXhF\S(X[s:XWccf\qorYX[jobv\2cxSVsArFQTSVbmbm\QK«<gldcFUVeXQYX[sArT\\tSWsgbmi®SVjVwf\cxrFlmV\
3±Xg=5½AeoqgqSWhF\KrFo\QF\\f¯glmhFrFh6XhTSVbmegrTlvSWsA3 H J	H  5<Xs)bm\r  jk\zrFo\MSWQFjglmr<S


0oQFSWZLA\#"ksglmrFlmSVs)pAlmr<lmh6cfbm\X[Q<rTX[r lvh<lmsAVX[QTldX[sArR£SWQ 

³
n W F  9J n  F    J n  F    J 3 W J J5=I ?X[sk H3WJ6J5I ?	 3WJ6J5 F  Tk
l S[«Dbm\r W/j\2Xs\bm\Z)\sArMS OX[s X[s/\W\sAr_XWAZ2lmhThFlmjgbm\zlms W/jAirFo\hFiAhFrT\Z 4R½Almscf\rFg\
cfSWsArFQFSWbmbv\Q}lmh<XVccf\qgrYXjgbm\Vp lmh}X[bmhFSXVAZ)lvhThFlmjgbm\4lvsEW£SWQ

<WrFg\QF\K\f¯glmhFrFh<XcfSVZ)ZX[skhTecTrTX[r
3WJ6J5I ?Xs)H3 W J6J5)I ? J
Xs¦po£SVQ8rFglmhKcfSVZ)ZX[sk¦p%3 W J6J54jk\bmSVsgUWh6rTS 0oSVQ6rTg\hFiAhFrT\Z 4p  qkSVhThF\hThF\hXqoQFSVqk\QTr±i
hTlvZ)lmb XQ$rFSlmsAVX[QTldX[scf\W,7\KhYXirTX[r Jlmh6cfSWsrTQFSWbÖ¨±lmsAVX[QFldXsr
 µ&+*ê*£¹)&  !=#	!	 #&! /!    
K  T "> !&"!	K#T
­³
  3AJ'J	5 I ?  I 3AJ'J	5
  3A5 I ?,k
  " # #$T !	K"K#!WN  G )# #$T # #T C/!	!TT
/# TW   #$ # #	*/!	!  	9   ! 
   
 3 W J J5I ?  23WJ6J5 F Tk
¬8hKqgQF\AlmSVeohFbmipobm\r    j\rTg\l  \X[bRhFqkX[sgsg\jAirTg\cxSVsghTrFQYXlmsrK\nWeXrFlmSVsoh_Xs  3
   5
rTg\zX[hFhTSgcfldX[rF\VX[QTlm\r±iW<g\8qgQFSwx\cfrFlmSWs2S[  3
   5$SWs2cfSVZ)qSWsg\sArFh AJJlmh$rFg\KhT\r}SÊX[bmbkqX[lmQFh
3WJ,5 hFecT®rFXrlmh6XV Z2lmhFhTlvjobv\<lmsEW)£SVQ 4³
 i   	 343    5K5 I N,3 W J,5    F    J3 W J J5=I ?>Q>k
<g\cFkX[QYXWcfrF\QFlmhFrTl c_l  \X[b¦SÊrFolvh<hT\r6lmh
 3  i  	 343    5K5;5 I       8 AJ.: k
 \r Jjk\_XcxSVsArFQTSVb ¨ÅlmsAVX[QTldX[sAr$hF\r<S[$hFrfX[rF\hpgjAi®A\#"sglmrTlvSWs¾pA«4\MkXV\
n W F 9J n  F    J 3WJ,5 F  i   	 343    5K5 
  F    J 3WJ6J5I ?X[s®P'3 ¯ JTiJTe5 F ¼4J
SWQpg\nVeolvVXbm\sArFbmip
3  	    5  i   	 343    5K5   i   	 343    5  I 3  5;5`k
<glmh<lmscfbmeghTlmSVs2lmh<\XhFlmbmirFQfX[sghTb XrF\ lvsArTStrTg\K£SWbvbmS[«<lmsgUKqgQTSVqk\QFr±iA
Ï"Ï®ÚRíTS&U÷
]W]    K#T	  #A	6#T

 #  #
 [¹$µA[¶    !=#& !	K"K#	!  ! 	  
 K   T  >  6
   
3    	   3 43 5K5  5    8 AJ:  '3 5  8 AJ:	 3      8 AJ.:5k
ê$rTg\QF\%\f¯glvhTrFhKX[s:XWccf\qgrfX[jgbm\tcxSVsArFQTSVbmbm\Q<«<gldcTUVeXQYXsrT\\h8rFg\zlmsAVX[QTldX[scf\8S[  I porFg\%SVQFjolvr
  S[ 

lmh6lmscfbme \lms I X[slmhMcfSWsrTQFSWbÖ¨±lmsAVX[QFldXsr4êSVQ47\tX[bmhTSkXV\     3
    5 DI  k
<g\%\hFhT\sArFldX[b"QF\hTegbmr6lmh}rTX[r<rTg\hT\trTgQF\\%qgQFSWq\QTrFlm\hKX[QF\%hFe	cflm\sAr
(RµA¹k[µ(   #$C 	 	
 
/# !T"!	K#T    !=#	!  .!	 #&!>  d  #$ # #	*/!	! P,		# - 
K$
 #+!	   	  
 
 #$    P6	K#	#	!  #   T	#>   >  6
   . 6#T	# #	*/!	 !  !=#	
!	 #&!  !     %
      R
       3
    50DI  
     /!    
K  T =  
 [¹¦¹  7\<XW\(XbmQF\XWAithTgS[«<srFXr$rFg\6cxSVsAlmrTlvSWsgh}XQF\<sg\cx\hFhfX[QFiAg`4SVsAW\QFhT\bmip[hTegqgqkSVhT\6rFo\QF\
\f¯glmhFrFhzXhT\r   «<gldcThfX[rTlvh "\hKrFo\trTgQF\\qgQTSVqk\QFrTlv\h ¦\r H  jk\tXqgQFlmscflmqXb¾UW\sg\QfX[rFSWQ6S
43   5<X[s HJI3 3H  5	icfSWsghFrTQFecxrFlmSVs¾po«}\%XV\
 H  3 W5I ? W F  9J
 H3WJ6J5I ?  3 W J J5 F  Tk
±r<£SWbmbvS[«<h4rFkX[r<rFo\zSVQTjglmr<S[

lvh<lmscxbvekA\®lms   X[s®o\scf\zlms 9<orFg\tcxSVsArFQTSVbmbm\Q 3 H J	H  5
\sghTegQF\hKrTg\zlmsAVX[QFldXscf\6S 
l<S[«zpAbm\r8W)jk\_X%hFrfX[rT\Mlms®rFo\MSWQFjglmr4S[ 

X[sk X[s®\W\sAr6XVAZ)lmhFhFlmjgbm\<lms W£SWQ 4.W2lmh6XbvhTS
X[s®\bm\Z)\sAr}S  DXs)hFlmscf\  Jlmh(cxSVsArFQTSVb ¨ÅlmsAVX[QTldX[sArp[rTg\QT\z\f¯glmhFrFhKXtcxSVZ2Z®X[s)hFecTrTX[r
3 W J J5I ? X[s 3 W J J5 F   k
<glmh<lmh<\nWeglmVX[bm\sAr}rTS
3WJ6J5I ?Xs H3 W J6J5I ?,k
lmhzrTg\s­X[bmhFS:XWAZ2lmhThFlmjgbm\zlms W/£SWQ 

Ê½ lvskcf\2rTg\cfSWsAlmrFlmSWs   '3
    5EDI  Z2\Xsgh
rFXr H  3A5EI ?/X[s   3A5%I ?kXV\cfSVZ)Z2SWs:hTSVbmegrFlmSWsghpRrTg\:cfSWsrTQFSWbvbm\Q)3 H J	H  5lvh
XVccx\qgrYXjgbm\V 
<o\2qgQTSSMUWlvW\hX[sXbmUVSVQTlmrFgZ rFS/SVjgrfX[lmsX/cfSVsArTQFSVbmbm\Q\sghTegQFlmsgU/rFg\®lmsAVX[QTl Xscf\S I±r
hTe	cf\hrTS "ksXcfSWsrTQFSWbÖ¨±lmsAVX[QFldXsr8hFegjohF\rS[Iz«<ol cThfX[rFlmh "\hrFg\lmsglmrFldXbvlm²XrFlmSVs/cfSVs lvrTlmSVs
3êj],5
 I}cfSVsArYXlmsgh}X[rRbm\XhFr4SVsg\6cfSWsArFQFSWb ¨ÅlmsAVX[QTl XsAr¾hFeojghF\rpVrTg\6\Z2qgr±izhT\r ±r$lmh$\XhFirFSzhT\\6rTX[r	rFg\
egsolvSWsS[4r±«}S®cfSVsArFQTSVb ¨±lvsAVXQFldX[sAr4hF\rThzlmhMX[bmhTScfSWsrTQFSWbÖ¨±lmsAVX[QFldXsrA¬6hzX2cxSVsghT\nWeg\scf\Wp¾rTg\QF\\x¯ lmhTrFh
ñmÚ[ÞêÛÖÒ
 	


 "!	#$ !&%')(+*,.-
/# ]V
XUVQF\X[rF\hFrtcfSWsArFQFSWb ¨ÅlmsAVX[QTl XsAr}hTegjghF\rzS[  I ¦\r   jk\trTglmh6hTegjghF\r=<"lÖ   hfX[rTlvh "\hzrTg\cfSVs lvrTlmSVs
3êj],5RrTg\s®cfSVsArFQTSVbk\nWeX[rTlmSVsgh}cX[sjk\6SVjorYX[lmsg\K£QTSVZJUV\sg\QYX[rTSVQTh<S[ 43   5R\bmhF\<sgS%hFegjghT\r<S[  cXs
hfX[rFlmhö£icfSWsAlmrFlmSWsA3£jk],5<X[sk2rTg\KqgQFSWjgbm\ZOX[h<sgShTSVbmegrTlvSWs¾
 \r   jk\tX%qgQFlmscflmqXb¦UV\so\QYXrFSVQ8S[     8 AJ:K<£SVQ6XsAiqX[lmQ3 W J,5pA«4\zXW\V³
  3WJ,5I ?    F    J3 W J J5=I ?,k
<g\cfSVZ)qgegrYXrFlmSVsS  JeghT\h6rTg\KSVqk\QYXrFSVQ t \#"sg\ jiAp£SVQ6XsihT\r6SÊhTrYX[rT\h p
  3 5 I N W  n  J   3 W J,5I ?	   J 3 W J J5=I ?tXs3 W J6J5 F RQ k
0oQFSWZLA\#"solvrTlmSVs gpAlmr<lmh(cxbv\X[Q6rTX[rlmh6cfSVsArFQTSVb ¨±lvsAVXQFldX[sAr$l Xs)SVsgbmil   3  5
<o\UWQF\XrF\hTrcfSVsArFQTSVb ¨±lvsAVXQFldX[sArzhTegjghF\r2S[ IlmhSVjorYX[lmsg\jAi­cfSVsghTrFQTecfrFlmsgU rFg\hF\nWeg\skcf\
3!a 5 a- A\#"so\®jAi¦³
  I  I
!a  I I !a   3  a5 k
<g\)hF\nWeg\scf\lmhtA\cfQF\XhFlmsgUk$½Almscf\Xbmb$hF\rTh  a X[QF\"ksglmrF\VpRrTg\QF\)\f¯glmhFrFhX[s lmsA\f¯bihFecTrTX[r
 g  I I  g A<g\zhT\r  g lmh}rTg\zUWQF\XrF\hTrMcfSWsrTQFSWbÖ¨±lmsAVX[QFldXsr	hFegjghT\r6S  I <  Jlmh}\nWeXb¾rTS  g 
±s®qgQfXVcfrTldcf\Vpk«}\KrTQYX[soh±£SWQFZOrFglmh6cfSWZ2qgegrfX[rTlvSWs2rTS2X[s®\nWeglmVX[bm\sAr4hF\nWeg\skcf\tS$qgQFlmscflmqXb¦UV\so\f¨
QfX[rFSWQFh 3  a 5 a- X[s  g lvh6X%qgQTlvskcflmqX[b¦UW\sg\QfX[rFSWQ6S43   5
! #! #"   &$ R:*-&[µA(Rg>* &-*d¶
l S[«zpA«}\zcfSWsghFldA\Q6cxSVsArFQTSVbmbm\QFh<\sohFegQTlvsoUjSWrFcfSVsArTQFSVb¦SWjVwf\cfrTlmV\hpgrFo\MlmsAVX[QTldX[scf\8S[!I6X[srFg\
QT\XVcTXjglmbvlmr±iS  < 
½ egqgqkSVhF\8rFg\QF\K\f¯glmhFrFh4hFekcF®XzcfSWsrTQFSWbvbm\Q<X[skbv\r    j\8rFg\8SVQFjolvr	S[ 

£SWQ$rFglmh<cfSVsArTQFSVbmbm\Q   
hfX[rFlmh "\h<rFo\MhfX[Z)\<rFgQT\\tcfSWsAlmrFlmSVsoh}X[h<qgQT\AlmSVeghTbviX[sk2X%hFegqgqobv\Z2\sArYXQFiSWsg\V³gX[sAihFrfX[rF\ W F   
lmh<rFo\zSVQTlvUWlmsS[}XzrTQYXwx\cfrFSWQFi®lms

«<gldcT®QF\XWcFo\h < 	egr6X[sAi2rTQYXwx\cfrFSWQFi
W  	   W I 	    	    W 
S 

lmh6X[bmhFSXzrTQYXwx\cfrFSWQFi®S[ «<g\QF\X[bmb¦rFg\%lmhTlvrT\hTrYXrF\h8j\bmSWsgUVh<rTS    
0oSVQ<XhF\r6S[RhFrfX[rF\h pAbm\r! 3  54j\zrTg\KhF\r8S[RqgQF\ \cf\hThFSVQThzS[!9<
 3  5 I N W    J  J 3WJ6J5I ?X[s3 W J6J5 F RQ
I  i 343    5  I 3  5;5`k
<g\%hF\nWeg\skcf\tSÊhT\rFh 3GaK5 a- A\#"so\®jAi
  I    <
Ga  I I Ga L 3  3Ga 5K5TJ
Ï"Ï®ÚRíTS&U÷
]    K#T	  #A	6#T

 #  #
cfSWsAV\QTUV\h<«<XrF\W\Q$rTg\6hT\r V<g\ "o¯ \qkSVlmsArÊlmh$rTg\6hT\r4S[¦hFrYXrF\h8W«<ol cT2XQF\6SWQFlmUVlmsS[¾XKrFQfX¨
wf\cfrFSWQFiS[ ®bm\XWAlmsgU6rTS  < XscfSVsArYXlmsglmsgU<SVsgbmiKhFrfX[rT\h$S[ [<glmh¾hT\r$lmh$A\sgSWrF\  `X   3  J  < 5
<o\MhTegqgqgbm\Z)\sArYXQFiqgQTSVqk\QFr±i®S[RrFg\%SVQFjolvr    cX[s®sgS[«-jk\zQT\«<QFlmrFrT\s
     `X   3    J  <	5ck
<o\6êSVbmbmS[«<lvsoUMrTg\SWQF\Z?lmh<hFlmZ)lvbdXQÊrTSrFg\SVQF\Z o
(RµA¹k[µ(    #$C9	  
 
 # !T"!	#$ d 9   !=#& .!	 #&! I>   <    #$ # #	*/!	! 
  	#-6K$
 # !	K" )   
 
 #$   b 6	K#	#	!9  #    T #    I    6# 	#	, $ 
/A
 <  >   
      #$ # #	*/!	!> !$#&  !	K"K#	!    !6    %
        I
        3
    50DI  
       ! 		
K  T= d
        `X   3    J  < 5 
 [¹¦¹ 6<g\zA\Z2SVsohFrFQfX[rTlvSWs2lmh4hFlmZ2lmbdX[QRrFSrFkX[r<S[RrFg\SVQF\Z o êÊhFekcFXs   \f¯glmhFrThpobv\rH  jk\_X
qgQFlmscxlvqkX[b¦UV\sg\QYXrFSWQ6S[43    5<Xs)HYI 3H  50oQFSVZ rFg\SWQF\Z?gpArTg\zqXlmQ 3 H J	H  54lmh6Xs
XVccx\qgrYXjgbm\tcfSWsrTQFSWbvbm\Q<\sghFegQTlmsgUrFg\%lvsAVXQFldX[scx\6S[!I[
¦\r8W)jk\zX[s2\bv\Z2\sAr4S[    pAhFlmscx\W)jk\bmSVsgUWh<rFS  `X   3    J  < 5pArTg\QF\%\f¯glvhTrFh6X%rFQfXwf\cfrTSVQTi
S[ 
W  	     W I 	
 
   	  
 
   W 
«<lmrF W  I W¾p>W  F  <6Xs n hKJ	?jh	
J	W a F     0oSVQ<X[bmbkrFg\8lmsAldcf\h8h F 8 ?<
  &:öpW«4\XV\
3W a J a J a 5I ?Xs 3W a J a J a 5 F    k
<glmh<lmh<\nWeglmVX[bm\sAr}rTS
3 W aKJca J,a 5I ?OX[s H3W,a	JcaKJ a5I ?
X[shTgS[«<h4rFXr}rTg\6rTQYXwf\cfrFSWQFilmh(XbmhFSzXzrTQYXwx\cfrFSWQFiS 

lvsolvrTldX[rF\zlms W2XsQT\XVcTglmsgU  <[
<\skcf\ 3 H J	H  54\sghFeoQF\hKrFo\MQT\XVcTXjglmbmlvr±i2cxSVsAlmrTlvSWs¾
<o\ cxSVZ2qoegrYXrFlmSVs/S[zXcfSVsArFQTSVbmbm\Q%£SVbmbmS[«<hzrFo\hfX[Z)\2qgQTlvskcflmqgbm\ Xhtlms rFg\lmsAVX[QTldX[scf\2cX[hF\W
±rcfSWsghFlmhFrThlms "s lvsoUrFo\:UWQF\XrF\hTr:cfSVsArTQFSVb ¨±lmsVXQFldX[sArhTegjghF\r    S[  I2«<gldcT XbvhTShfX[rFlmh "\h
     cX  3    J  <$5
<olvh4lmh<SVjgrfX[lmsg\)jAi2cfSWsghFrTQFecfrTlmsgU2rTg\zhF\nVeo\scf\ 3  a 5 a Xh4£SVbmbmS[«<h³
  I I
 a  I I   cX  3!a   3  a5"J  < 5 k
ñmÚ[ÞêÛÖÒ
 	


 "!	#$ !&%')(+*,.-
/# ],B
0oQFSWZrFg\zcfSWsghFrTQFecxrFlmSVsS	  cX  ¾pW£SWQ(XsAihF\rp   `X   3 9J  < 54lmh4lmscfbmeA\)lms  <ArFglmh<lmZ2qgbmlm\h
rTX[r
!a  I  !a   3  a5  !a	k
<g\)hF\nWeg\scf\lmhtA\cfQF\XhFlmsgUX[s rFg\shFrfX[rTlvSWsX[QTi<¦rFg\QF\®\f¯glmhFrFhGihFecT rFXr  g;I dg  ItX[sk
rTg\s
 g   g    3 g,5   g>k
<glmh<W\QFl "\h
 g    3  g 5
 g    cX   3  gJ  < 5 k
dglmh6cfSVsArFQTSVb ¨±lvsAVXQFldX[sArpAlmh8lvskcfbmeA\®lms  IMX[s hYX[rTlmh"\hzcfSWsAlmrFlmSWsC3±cf 5 ±rMcXs XbvhTSj\hFoS[«<s
rTX[rdgzlmh<rFg\%UVQF\X[rF\hFr6hTecT®hF\r
¬8hKqgQF\AlmSVeohFbmip¦XbvbRrTg\hF\2cxSVZ2qoegrYXrFlmSVsgh<kXV\\nWeglmVX[bm\sArFhKlmsrF\QFZ2hKS}ldA\X[bmhzX[skqgQTlmscflmqX[b
UW\sg\QfX[rFSWQFh
'    (   3  ]1,&)+ *,14.*$'& 45<(d*,1,<  
±srTglmh<hF\cxrFlmSVs¾pk«4\z«<QFlmrT\93H J H  54êSVQ<rFo\tcfSVsArTQFSVbmbm\Q<SWjgrYXlvso\®jAi2rTg\zqgQT\cf\AlmsgU®Z)\rFgSg¦A<olvh
cfSWsArFQFSWbmbv\QzUVeXQYXsrT\\hrFg\lmsAVX[QTldX[scf\S[ ItXsrTg\QF\XVcTX[jolvbmlmr±iS  < Ê½AeoqgqSWhF\)3 )J   5_lvh
XsgSVrTg\QtXWccf\qgrfX[jgbm\®cfSVsArFQTSVbmbm\Qz\sohFegQTlvsoUrFg\hfX[Z)\zSVjVwf\cfrFlmV\hpRX[s/bm\r

X[s

j\rTg\r±«}S
£SWbmbvS[«<lmsgU%hFiAhFrT\Z2h


³


3AJJ 5 I ?
H3AJ'J	5 I ?
  I  3AJJ 5
  3A5 I ?
H  3A5 I ?


³


3AJ'J	5 I ?
 3AJJ 5 I ?
  I 3AJ'J	5
  3A5 I ?
  3A5 I ?,k
0oQFSWZLrTg\zcfSVsghTrFQTecfrFlmSWsS[H  X[s)HpAlmr6cXsjk\MhTgS[«<s®rFXr6rTg\KSVQFjolvr<S

lmh<lvskcfbmeA\®lms)rFg\
SWQFjglmr<S[ 

7\6rTg\skXV\KrFg\8£SWbmbvS[«<lmsgUKqgQTSVqk\QFrTlm\h³
  3 W5I ?Xs   3W5dI ?    3 W5I ?X[sk H  3 W5I ?
 3 W J J5I ?Xs  3WJ6J5dI ?  3WJ6J5I ?X[s)H3WJ6J5I ?,k
<glmh8Z2\Xsgh<rFXr 

cX[shTlvZeob XrF\ 

g¬6sAi®lmsglmrFldX[b¦hTrYXrF\«<gldcFcXs:jk\tcTgSWhF\s/jAi 

cXs XbvhTS
jk\hF\bm\cxrF\ ji 

 ¬6sAi®hFrYXrF\ WXWccf\hThFlmjgbm\jAi 

lmhzX[bmhFS®XVccx\hFhTlvjobv\jAi 

X[sk¦pklvsrFglmhzhTrYX[rT\Vp
Xsi®cfSVZ)ZXs  rFXr 

cX[s®\Z)lmr}lms2QT\hFqkSVsohF\rFS2X[s)\V\sr2cXsX[bmhFSj\K\Z)lmrFrF\2jAi


0oSVQ	rFg\zcXr6X[sZ2SVeohF\<\f¯X[Z)qgbm\VpAXtcfSWsArFQFSWbmbv\Q 3 )J   5	«<gldcTcfbmSWhF\hKX[bmbgrFo\_ SSWQFh<lmh<XVccf\qA¨
rfX[jgbm\<X[s%UVeXQYXsrT\\h$rTg\<SVjVwx\cfrFlmW\hA½Almscf\ 

cX[shFlmZegbdX[rT\ÊrTglmh$cfSVsArFQTSVbmbm\Qplvr$cXsXbmhFSzcfbmSVhT\(Xbvb
rTg\zASASVQFh<lms)rFg\KlmsglmrFldX[boqSWhFlmrFlmSVs" ±s®SVQfA\Q<rTSXbvbmS[«­rFo\_XsglmZXbvhRrTStZ)S[V\6X[h	£QT\\bmiXh}qkSVhThFlmjgbm\Vp
«4\KXV\KrFS2 lvhfcX[Qf)hFecTQT\hFrTQFldcfrFlmW\zj\XAlvSWegQFh<S


Ï"Ï®ÚRíTS&U÷
]      K#T	  #A	6#T

 #  #
½ egqgqkSVhF\KrTg\6hTihTrF\Z 

lmh4lms2XzhTrYX[rT\ WXsQF\cf\lmV\hKX[s)\V\sAroA<g\zcfSVsArFQTSVbmbm\Q<cX[s®cFoSSWhF\
Xsi®cfSVZ)ZXs  hFecT®rFXr
 3 W J J5I ?Xs H 3 W J J5=I ?,k
 \r  I2X[s  < j\®r±«4SS[KrFg\qkSVhThFlmjgbm\cfSVZ)ZXsAhp"X[s W IX[s W < rFg\®r±«4ScfSVQTQF\hTqSWsAlmsgU
hTeccf\hThFSWQzhFrfX[rF\h³
W I I 3WJ6J I 5$J
W < I 3WJ6J <	5 k
¬ Z2lmsglmZXbmbÖi/QF\hFrFQTldcfrFlmV\cfSWsrTQFSWb_cX[s-jk\:\sA£SVQfcf\ jAiXV SVqgrTlvsoUrFg\£SVbmbmS[«<lmsgUhTrFQYXrF\UWi¦³  \r
@   

X[sk @   

jk\zrFo\thT\rKS[$\V\srThzXVAZ)lvhThFlmjgbm\6lms¾poQF\hTq\cfrFlmV\bviAp=W IMX[sk;W < g<gQT\\2cX[hT\h
XQF\zqkSVhThFlmjgbm\V
 ê'@     lmhKXhFrTQFldcfrKhFeojghF\r%S[@     pgrFo\QF\2XQF\zZ)SVQF\KZ)S[V\Z)\sArFh4qSWhFhFlmjgbm\lms W < rFXslms W IA<g\cfSVsArFQTSVbmbm\Q<ZeghTr}cTgSASVhF\%rFg\tcxSVZ2Z®X[s < QfX[rTg\Q6rTX[s I[
 8srTg\tcfSWsArFQYXQFiApAl @      @     polvr4ZeghTr(cTgSASVhT\  I
 ê}sgSWsg\tS}rFo\tqgQT\AlmSVeghzcfSWsAlmrFlmSVsoh6lmhKhYX[rTlmh"\ p  I X[s  <X[QT\tlmscxSVZ2qkX[QYXjgbm\VpAjkSVrFcXs
j\cFoSVhF\s¾
<g\cFoSVldcf\Kj\r±«}\\s:Al \QF\sAr6lmsglmrTl XbqkSVhTlmrFlmSVsgh<lmh4jX[hT\®SWsrTg\KhYXZ2\6qoQFlmscflmqgbm\V
0oSVQTZXbvbmiVprTg\tX[jkS[V\KhTrFQYXrF\UWi2lmh<jXhF\)SVsXhTrFQFldcfr<SWQYA\Q6QF\b XrFlmSVs)j\r±«}\\s:Al \QF\sAr6hTrYXrF\h
±r$lmhRqkSVhFhTlmjgbm\<rFSzA\#"so\6rFolvhRhTrFQFldcfr4SVQfA\Q$lmsrF\QTZ2hRS[¦ldA\Xbvh$XszqoQFlmscflmqXbgUV\so\QYXrFSVQThW<g\<QF\hFegbmr
lmh6XqkSVbmiAsgSVZ)l XbW£egscfrTlmSVs  °hFecTrTX[rpA£SWQ(XsAi2qXlvQ4S[RhFrfX[rF\h 3 W IJsW < 5p
  3W I JsW)<T5I ?  @    
 
@    

k
¬Jsg\«DcfSWsrTQFSWbvbm\Q6cX[sjk\tcfSWZ2qgegrT\eohFlmsgUrFo\K£egscxrFlmSVs  g<g\%qSWhFhFlmjgbm\zlmsglmrTl XbhTrYXrF\hzX[QT\KrFg\
Z®X¯glmZX[bAhTrYX[rT\h 3 £SVQ<rTg\KQF\bdXrFlmSVs  5<XZ2SWsgUVhTr(XbvbkrFo\zhFSWbveorFlmSVsgh4S[RrFg\%\nWeX[rTlvSWs
  3 5dI ?Xs H  3A5I ?,k
½AlmZ)lvbdXQFbmiprTg\zcFoSVldcf\KS[ÊcfSWZ2Z®X[sAh"£SWQ6XzqkX[lmQ 3WJ,5	lmh<QF\ ecf\®hTecT®rFXr<rFg\KhFekccf\hThFSVQKhTrYX[rT\h
XQF\zZ®X¯glmZ2X[bW£SVQ  
<olvhzcfSWsArFQFSWb}hTrFQfX[rF\UVi/QF\Aekcf\hrFo\2qkSVhFhTlmjgbm\lvsolvrTldX[bRhFrfX[rF\hXsrTg\2qkSVhThFlmjgbm\rFQfX[sghTlmrFlmSVsghKS
rTg\2hTihTrF\Z/¦¬6bmrTgSVegUWlmrzqgQF\hF\QTV\hrTg\2lmsAVX[QTl Xscf\S[ I[p¦lmrtcfSVeob X  \cfrtrTg\QF\XVcTX[jolvbmlmr±iS
 < ><S[«4\V\QpAlmsrFg\zcXhF\KS[¾rTg\McXr6X[sZ)SVeghT\<qgQFSWjgbm\Z:pWrFo\6sg\«°cfSVsArFQTSVbmbm\Q4hFrFlmbmbk\sghFeoQF\zjkSVrT
SWjVwf\cfrTlvW\h"¬DhTrYXrF\ WlvhzcfSWZ2qkSVhT\®S[<r±«4S2\bm\Z)\sArFhpkSWsg\tlmhKrFo\tSgccfeoqX[rTlvSWs:S}rFo\QFSASVZ/pArFg\
SWrFg\Q8lmh}rTg\zqkSVhFlmrTlvSWs2SÊrFo\_ SSWQFhpgX[s)rFo\_cxSVsArFQTSVb¾hTrFQfX[rF\UVi S\h6sgSWr}QT\Aecf\rFo\MQT\XVcTXjglmbmlvr±i
SrTg\KQFSASVZ)h
ñmÚ[ÞêÛÖÒ
 	


 "!	#$ !&%')(+*,.-
/# ]  
   _
	!	
¬8s XqgqgbmldcX[rTlmSVsS[zX[bmUV\jgQYXl c)rT\cTgsgldnWeg\hrFSrTg\cfSVsArTQFSVb8S[zAlmhYcfQT\rF\\V\sArhFiAhTrF\Z)hX[hjk\\s
qgQT\hF\srT\¦"<g\X[qgqgQTSXWcFlvh8jX[hT\SVsrTg\zZ2SgA\b¾S[<AiAsX[Z)l cX[bkhFiAhFrT\Z2hKS[V\QMX"ksglmrF\ "\b  ¬
glmUWA¨Åbm\W\bAbdX[sgUWeX[UW\>g¡£¢"¤¦¥¦§6ÅXWcflmbmlvrfX[rT\hRrFg\<A\hfcfQFlmqgrTlvSWsS[hTecThFiAhFrT\Z2hV`4SVsArTQFSVbASWjVwf\cfrTlvW\h
XQF\4\f¯gqgQF\hThF\lmszrT\QFZ)h¦S[UW\SVZ)\rFQTldc¾qoQFSVqk\QTrFlm\h$S hT\rFhRShFrfX[rF\hpVXbvUW\jgQfX[ldc"ZX[solvqoegbdX[rFlmSWsghgjXhF\
SWsldA\X[bmh6X[sqgQFlmscxlvqkX[b¦UV\sg\QYXrFSWQFhMXbmbvS[« egh<rFShTisArTg\hFlm²\cfSVsArFQTSVb"\nWeX[rTlvSWsgh
½ \V\QfX[bRXVAVXsrfX[UW\h6X[QTlvhT\K£QTSVZOrFg\zeohF\S[}XglmUVA¨±bm\V\b¦b XsgUVekX[UV\Wpg\hTq\cxl Xbmbvi)«<g\srTg\zhTihö¨
rT\Z2h4rFSzZ)SgA\bXQF\McxSVZ2qobv\x¯ <g\6hTrFQFekcfrFegQTlmsgUÅXVcxlvbmlmrFlm\hRS$g¡£¢"¤¦¥¦§q\QTZ2lmrFh4XKZ2SgAegbdXQ \hYcfQTlmqA¨
rTlvSWsghS[M»K¼$½Xs¦p"«<lmrFX bvlmrTrFbm\\	¦SVQFrpRrFg\®hTihTrF\Z)hcX[sjk\2hTlmZegbdX[rF\¦¦¬6soSVrFo\QtlmsArF\QF\hTrFlmsgU
qkSVlmsAr}«4SVeob j\KrTStrTQYX[sohFbdX[rT\MjkXVc2cfSVsArTQFSVbmbm\QTh<rFS)g¡£¢"¤¦¥¦§2qgQTS cx\hFhT\hpkrFAegh6XbmbvS[«<lmsgUK\XhFi)lvZ)qgbm\f¨
Z)\sArYX[rTlmSVsXshTlmZegbdX[rFlmSWs¾
¬ ZXwfSWQ¾qgQTSVjgbm\Z S¾rFg\KcfbdX[hFhTldcX[b¦X[qgqoQFSXWcTrFSzZ)S  \bmbvlmsgU6»K¼$½ pVjXhF\SVs£SWQFZ®X[bVbdXsgUVeXUV\h
XsX[egrTSVZ®X[rYXopglmhzrTg\cfSWZjglmsX[rTSVQTl Xb¦\f¯gqgbmSVhTlvSWs\f¯gq\QFlm\scf\«<o\scfSVZ)qSWhFlmsgU®X[egrTSVZXrYXo 	i
eghTlmsgU:\nVekX[rFlmSWsX[b$Z)SgA\bmbmlvsoUpk«}\)gSVqk\2rTSS[V\QYcfSWZ2\Vp"rFS:X/cf\QTrYXlvs \f¯grF\sArpRrFglmhqgQFSWjgbm\Z:k<g\
\f¯XZ2qgbm\KhFgS[«4\®rTX[rKX[sgSWrFg\Q6bmlmZ2lmrYXrFlmSVsS[}rTg\zbdX[soUVeXUV\KZ2SgA\bmhpgAeg\rFSrFo\tlmsArF\QTbm\XAlvsoUtS
\W\sArFh 3£rFo\tX[sglmZ®X[bmh$cX[sgsoSVr<Z2S[W\6hTlvZeobvrfX[sg\SVegbmhFi65pVcfSVeob ®XbvhTStjk\zS[W\QYcfSWZ2\V
<o\_cxSVsArFQTSVbmbm\QFh8qgQF\hT\sArF\/lms®rFolvh<qkX[qk\QMXQF\zhTrYX[rTldc[¿®SWQF\zUW\sg\QfX[b$cfSWsrTQFSWb¾hFiAhTrF\Z)h 2qkSVbmiW¨
sgSWZ2ldX[bgAiAsXZ2ldcRhTihTrF\Z)h}«<ol cTqkSVhThF\hTh<rFg\lmQ4S[«<shFrfX[rF\8VX[QTl Xjgbm\h
X[QT\McfeoQFQF\srTbmij\lmsgU%lvsAW\h±¨
rTlvUAX[rT\¦A<g\i2XQF\8sg\cf\hThYXQFi®«<g\scfSWsrTQFSWbSWjVwf\cfrTlvW\h6X[QT\6Z)SVQF\6cxSVZ2qobv\x¯rTX[s)lvsrTg\K\f¯X[Z)qgbm\V
8rFo\QcxSVsArFQTSVb<X[hFqk\cfrThhFecTXhzSVjghT\QFVXjglmbmlvr±iSVQtA\cf\sArFQfX[bmlm²\cxSVsArFQTSVb<X[QF\2XbmhFSX®hFeojVwf\cfr%£SVQ
£eorFegQT\zhFrTeAlm\h
#KV#K$#%8#M!
8v&:z¬t $\sW\sglmhFrT\2X[s/PR ¦\T?Keg\QTsgldc[T<iAjgQTl AiAsX[Z)l cX[b¾hTiAhFrF\Z2hKrFg\SVQFi/X[srFg\)g¡£¢"¤¦¥¦§
b XsgUVekX[UV\W&(+(+(   !=,& !>  ,K9"     
ÖpA,B 3B,5³ BV,B2 B   pW¿Xi:V,?o
8 ] :tPR	SVegQTsX[l$X[skPR  \2?Keg\QTsgldc[ <s\sAAlmQFSWsgsg\Z)\sAr6UVQfX[qgol nWeg\KqkSVegQKbm\zbdX[soUX[UW\g¡£¢"¤¦¥¦§
Ê\cFosgldcX[b} \qkSVQFrP  Vp$FF½A¬p¾`<X[Z)qgeghM \ $\Xegbmlm\e¾p¾ B,?[A]2 \sgsg\h`4\A\x¯ p 0oQYX[skcf\Vp
VWg
8  :tzg¼< $QTiX[sAr?KQYXqgA¨±jX[hT\®X[bmUVSWQFlmrFgZ £SVQ4jSASWbv\X[s)£egscxrFlmSVs®ZXsglmqgegbdX[rTlmSVs¾	( (+(  	 
!$ 	 !>P  -.,K#$	!pg,B3±,5³      2   oVp[¬8egUVeohFrtV   
8 :tzg¼< 	QFiXsAr<½AiAZjSWbml c jSASWbv\X[s®ZXsglmqgegbdX[rTlvSWs«<lmrF®SVQfA\QF\jglmsXQFiW¨FA\cflmhFlmSWs  l XUVQfX[Z2h
    .-6   >6 #T"!p]63±,5³Õ]WVgggpV½A\qgrF\Zjk\QzVV]o
8 B : 6 	ecTjk\QTUV\Q}½ASWZ2\RqgQFSWq\QFrFlm\h	S[ ?KQ
SVjgso\QRjX[hT\h"£SVQ"qSWbviAsgSWZ2ldX[bldA\Xbvh         
 
  p¦=? 3£ 5³mg][kpg     
8   : 6k»6eorF\QTrFQF\Wp ¿  ¦\ $SWQFUVso\Vpg¬	\sAV\sglmhTrF\Vp¦X[skPR ¦\2?_eg\QFsol c}»8lmhYcfQT\rF\\V\sr8hFiAhFrT\Z2h
X[shTiskcFoQFSVsoSVegh<bdX[soUVeXUV\h³Xs\f¯X[Z2qobv\W ±sA	=         T=#$ #$	#pA½AigAsg\ipkWVgÊSX[qoq\XQ
Ï"Ï®ÚRíTS&U÷
]W    K#T	  #A	6#T

 #  #
8   :t¿ ¦\$SWQFUVso\Vpg¬$\sAW\sglmhFrT\Vp¦X[s)PR ¦\?_eg\QFsol c}»8iAsX[Z)l cX[bAhFiAhFrT\Z2h<S[W\Q4UX[bmSWlvh "\bdAh
X[sA\AhcxSVsArFQTSVb4qgQFSWjgbm\Z2h ±s  "      	(+( (G T  P #	T/!T      
Öp"VS¨bveoZ2\6gpAqkX[UV\ht=B ?,B2 =B ?VoF¼$¼$¼­`4SVsArTQFSVb¾½ ihTrF\Z½ S cxlv\r±ip¦VgW
8  :t¿( \ $SWQFUWsg\Vp8»8egrT\QFrTQF\VpA¬ 	\sAV\solvhTrF\VpgXsPR ¦\8?Keg\QFsgldc[$»8iAsX[Z)ldcX[bWhFiAhFrT\Z2h4S[V\Q
UX[bmSWlvh "\bdAh ±s  "  (  4  Vp,?KQTSVsglmsgUW\s¾p¦VVo
8  :tPR ¦\ ?Keo\QFsgldc[p"z=?zXegrFlm\Qp¾¿  \ $SWQFUWsg\VpRX[s`K  \2¿X[lmQT\VPQFSVUWQYXZ2Z2lmsgUQF\X[b ¨ÅrTlmZ2\
X[qgqgbmldcXrFlmSVsgh	«<lvrT®g¡£¢"¤¦¥¦§  "	# # >"!  .  #&(+(+(}p W3±,5³mV]g  V   p[½A\qgrF\Zjk\QKWgV
8m=? :tPR¾8X[Z®XVAUW\_Xs 7D¾¿ 7SVsgkX[Z:z½ egq\QFAlmhFSVQTi cxSVsArFQTSVb4S[6Xcxb XhFhzS  lvhfcfQF\rF\2\V\sAr
qgQFSgcf\hThF\h.       
  -6  >    gpg] B3Y"5³Õ],?   g]V,?opX[sAeXQFi/V  g
8mV&:tPR	V8X[Z®XVAUW\}X[s 7DV¿ 7SVsgkX[Z:k<g\6cxSVsArFQTSVbgS AlmhfcfQF\rT\6\W\sAr}hTiAhFrF\Z2h 	=	#	# >"!
   #&(+(+(}p     3Y=5³Õg gVop
AX[sAeX[QTiWVg
8m] : 7D¦¿7SVsoX[ZXs:PR¾8X[ZXWAUV\W 8s:rTg\hFeoqgQF\Z®X[b}cxSVsArFQTSVbmbdX[jgbm\zhTegjgbdX[sgUWeX[UW\tS X
UVlmV\s)bdX[sgUWeX[UW\V+      	
  -  >   gpA],B3±,5³     2   BWgpV¿Xi:W  o
ñmÚ[ÞêÛÖÒ
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